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PI 1.0 PROJECT OVERVIEW 
U 
r-l 1.1 BACKGROUND SUMMARY 

The vermiculite deposit at Vermiculite Mountain, six miles northeast of Libby, Montana, 

LJ contains veins of asbestiform amphibole minerals (e.g., winchite, richterite and 

p-j tremolite). The asbestiform amphibole minerals that occur at Vermiculite Mountain are 

C collectively termed "Libby Amphibole" (LA) by the U.S. Enviromnental Protection 

pn Agency (EPA). Historic mining, milling, and processing of vermiculite from the former 

U W.R. Grace mine at Vermiculite Mountain released LA fibers to the environment, 

q Long-term exposure to LA fibers associated with the vermiculite is known to have caused 

u adverse health effects in some workers at the mine and processing facilities and EPA 

r-l suspects others in Libby. 

( — I In 2000, EPA began cleanup actions at Libby under the Comprehensive Environmental 

U Response, Compensation and Liability Act (CERCLA; also known as Superfund) to 

p-j eliminate sources of LA exposure to residents and workers. Initial efforts were focused 

C mainly on wastes remaining at former vermiculite processing areas. As work progressed, 

r-| action shifted to cleanup of homes and workplaces in the residential/commercial areas of 

J Libby, designated by EPA as Operable Unit 4 (OU4) of the Libby Asbestos Site. 

_j As part of the Superfund designation of the Libby Asbestos Site, the former mine and 

i — I environs at Vermiculite Mountain were designated 0 U 3 . 0 U 3 includes the property in 

U and around the former vermiculite mine and forest areas surrounding the mine that may 

PI have been impacted by releases and subsequent migration of contaminants from the mine. 

U Figure 1-1 shows the location of the mine site and the preliminary study area boundary of 

pi OU3. EPA established the preliminary study area boundary for the purpose of plaiming 

U and developing the scope of the remedial investigation/feasibility study (RI/FS) for OU3. 

p This study area boundary may be revised as data are obtained on the nature and extent of 
I 

LJ environmental contamination, if any, associated with releases that may have occurred 
n from the mine site. 
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p 1.1.1 Phase I Remedial Investigation 

P In September 2007, EPA initiated a Remedial Investigation/Feasibility Study (RI/FS) of 

U OU3 and produced the Phase I Sampling and Analysis Plan for Operable Unit 3, Libby 

P Asbestos Superfurui Site (OU3 Phase I SAP) to begm the characterization of 

U envirormiental conditions at OU3. The OU3 Phase I SAP contains information on the 

p history and operations of the former mine and discussions on general site geography, 

C geology, hydrology and other relevant background information. The SAP also contains 

the preliminary sampling locations and the Standard Operating Procedures (SOPs) that 

were used as guidance during the OU3 Phase I RI performed in October 2007. Phase I 

included sampling and analysis of soil, mine wastes, sediment, surface water, and 

ambient air at the former mine site, and tree bark, duff and mineral soil on the mine site 

and in surrounding forested areas within an eight-mile radius of the mine site. The field 

sampling performed as part of the Phase I RI is summarized in the Phase I Field 

Sampling Summary Report (Phase I FSSR), which documents the sampling locations and 

procedures employed during the Phase I RI at OU3. 

n 

n 

u 

Prior to implementing the OU3 Phase I RI, EPA had collected very limited information to 

evaluate contaminants of potential concem at the former Vermiculite Mountain mine 

property and potential releases to adjacent forest lands, surface water and groundwater. 

Areas outside the former mine property are of potential concem because they are used by 

the public for recreation, by logging companies for timber harvesting, and by wildlife as 

habitat. Contaminants of potential concem at OU3 include not only LA, but other 

mining-related contaminants that may have been released to the environment. The 

overall objective of sampling at OU3 is to collect sufficient information to allow 

evaluation of risks to humans and ecological receptors from exposure to mining-related 

releases, and to support the development and evaluation of remedial altematives to 

address any unacceptable risks that are identified. This will occur over multiple, phased 

sampling events; the findings of each phase of sampling will be used to guide subsequent 

phases of investigation. 
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p Phase I sampling and analysis was intended to provide initial information on the nature 

C and extent of asbestiform LA and non-asbestos contamination, to identify contaminants 

~i of potential concem to be investigated during the RI, and to begin collection of data to 

L* establish a study area boundary for subsequent phases of the RI. Phase I was not 

p expected to provide data that would be sufficient to fully characterize the nature and 

^ extent of contamination or to support a risk assessment. Rather, the results of Phase I 

C were intended to provide sufficient information so that a more detailed and extensive 

sampling effort (Phase II) could be designed for implementation during the 2008 field 

n season, 

^ 1.1.2 Phase II Remedial Investigation 
J 
p The Phase II RI was performed from early April through October, 2008 and consisted of 

—1 three parts: Part A (surface water and sediment sampling), Part B (groundwater and 

ambient air sampling) and Part C (ecological sampling). Part A field sampling was 

performed in accordance with the Phase II Sampling and Analysis Plan for Operable 

p Unit 3, Libby Asbestos Superfurui Site; Part A: Surface Water and Sediment, final version 

J dated May 29, 2008 (Phase IIA SAP), Part B field sampling was performed in 

-] accordance with the Phase II Sampling cmd Analysis Plan for Operable Unit 3, Libby 

LJ Asbestos Superfund Site; Part B: Ambient Air and Groundwater, final version dated July 

n 2, 2008 (Phase IIB SAP). Part C was performed in accordance with the Phase II 

Sampling and Analysis Plan for Operable Unit 3, Libby Asbestos Superfund Site; Part C: 

Ecological Data, final version dated September 17,2008 (Phase HC SAP). 

n 

u 

n Parts A and B of the Phase II RI focused on mine-site media (surface water, groundwater, 

sediments and ambient air) to more fully characterize the nature, extent and seasonal 

n variation of contamination on the former mine property. Field activities performed under 

Parts A and B of the Phase II SAP are summarized in the Phase II Field Sampling 

n Summary Report, Parts A and B. Part C of the Phase II RI included ecological sampling 

performed by Parametrix, Inc. in late September and early October, 2008, and is 

n summarized in separate documents. u 
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1.1.3 Phase m Remedial Investigation 

The Phase III RI at OU3 began in early June, 2009. Activity-based sampling (ABS) was 

conducted in accordance with the Remedial Investigation for Operable Unit 3, Libby 

Asbestos Superfund Site Phase III Sampling and Analysis Plan (Phase HI SAP), as 

amended by field modifications issued by EPA. ABS activities during Phase HI focused 

on simulating the activities of recreational visitors to the forest lands in the vicinity of the 

former mine. The ABS scripts included ATV riding, hiking, fire-pit preparation, wood 

gathering and building and moving about a campfire. Ecological sampling performed by 

Parametrix, Inc. at OU3 during the 2009 field season is discussed in a separate document. 

1.1.4 Phase IV Remedial Investigation 

C 

J The Phase IV RI began in June, 2010 with site selection and U.S. Forest Service (USFS) 

approval of trees to be harvested during ABS. Phase FV focused on sampling potential 

J exposures of forest users and USFS personnel downwind (northeast) of the former mine 

operations. Phase FV ABS activities included timber harvesting, limbing and cutting 

felled trees into fireplace lengths, trail clearing and thiiming, tree thinning, timber 

inspection, fireline cutting by both hand and machine and shed eUc hom hunting along 

Rainy Creek. 

1.2 PURPOSE OF THE PHASE FV REMEDIAL INVESTIGATION 

The results of Phase I sampling and analysis of forest materials (tree bark, duff and 

mineral soil) and Phase III sampling and analysis from lands that surround the mine site 

were used by EPA to select locations where ABS was performed during Phase IV. 

Phase IV ABS began with reconnaissance of candidate sites on June 2, 2010. A ranger 

from the USFS Canoe Gulch station accompanied MWH and Chapman Constmction 

personnel to assess availability of trees for harvesting and areas where dismptive 

activities such as fireline cutting would be feasible and acceptable. Phase FV ABS was 

intended to simulate the activities of recreational visitors, firewood harvesters and USFS 

personnel in the forest lands that surround the mine site and the concentrations of LA to 
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p which such individuals may be exposed. The Phase FV investigation was performed in 

L accordance with the Remedial Investigation for Operable Unit 3, Libby Asbestos 

n Superfund Site Phase TV Sampling and Analysis Plan Part A—Data to Support Human 

L* Health Risk Assessment (Phase FV SAP). Data generated during Phase FV ABS will be 

n used in human health risk assessments and possibly as a basis for management decisions 

by the U.S. Forest Service and other forest-land stakeholders. 

U 1.3 PURPOSE OF THIS DOCUMENT 

U This Phase FV FSSR is a summary of ABS performed in support of the RI/FS at 0U3 

p during the 2010 field season, 0U3 includes the property at and around the former 

U vermiculite mine at Vermiculite Mountain potentially impacted by releases and 

p subsequent migration of hazardous substances fi:om the mine site and former mine 

L operations (the preliminary boundaries of OU3 are depicted on Figure 1-1 of this 

p document). The final boundaries of OU3 had not been defined prior to Phase FV RI field 

^ sampling in July 2010, Final boundaries for OU3 will be based primarily upon the extent 

-̂  of contamination associated with releases from the former mine, as determined by 

analytical results for samples collected during Phases I, II, III, and FV, and any 

subsequent phases of the RI. The final boundary of 0U3 will be defined in the final 

EPA-approved RI/FS report. 

This FSSR is a summary of samplmg activities, locations and methods employed during 

the Phase FV RI at OU3. Analytical results for samples collected during the Phase FV RI 

are not presented in this document; analytical data and interpretations are summarized as 

part of Sampling and Analysis Plans (SAPs), which heretofore have been prepared by 

EPA for implementation during each field season or phase of work. Phase IV analytical 

results will be part of the basis for the data-gathering activities and scope of subsequent 

phases of RI at OU3. After all RI activities have been completed, a comprehensive RI 

Report will be prepared. The RI Report will contain all analytical results, interpretations 

and conclusions for the OU3 Remedial Investigation. D 
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1.4 PROJECT ORGANIZATION 

1.4.1 Project Management 

EPA is the lead regulatory agency for Superfund activities within 0U3. The EPA 

Remedial Project Manager (RPM) for all four phases of the OU3 remedial investigations 

addressed in this report is Bonita Lavelle of EPA Region 8. Ms. lavelle is a principal 

data user and decision-maker for Superfund activities within OU3. 

The Montana Department of Environmental Quality (MDEQ) is the support regulatory 

agency for Superfund activities within OU3. The MDEQ Project Manager for OU3 is 

Dick Sloan. EPA consults with MDEQ as provided for by CERCLA, the National 

Contingency Plan, and applicable guidance in conductmg Superfund activities at 0U3. 

EPA has entered into an Administrative Order on Consent (AOC) with Respondents 

W.R. Grace & Co.-Conn. and Kootenai Development Corporation (KDC). Under the 

terms of the AOC, the Respondents implemented the Phase I, Phase II, Phase III and 

Phase FV SAPs at 0U3. The designated Project Coordinator for the Respondents is 

Robert Medler of Remedium Group, Inc., a subsidiary of W.R. Grace & Co.-Conn. 

1.4.2 Technical Support 

EPA was supported in this project by contractors, including: 

• Syracuse Research Corporation (SRC) assisted in development of the Phase III 

SAP and will assist in the evaluation and interpretation of the Phase HI analytical 

data. 

• Formation Environmental. LLC, as a subcontractor to SRC, provided support in 

developing the SAP and with mapping and other geographic information system 

(GIS) applications, and will assist in the design and evaluation of the feasibility 

study. 
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p • HDR. Inc. provided periodic field oversight of Phase FV activities on behalf of 

Li EPA to ensure that field activities were performed in accordance with the project 

- | SAP, SOPs and Modifications. 

1.4.3 Field Sampling Activities 

D 
Phase FV ABS field sampling activities were performed by W.R. Grace & Co.-Conn. and 

KDC with support from MWH Americas, Inc. (MWH) and Chapman Constmction, Inc. 

(CCI) of Libby, Montana, in accordance with the Phase IV SAP and field modifications 

authorized by EPA (see Appendix A of this FSSR). Individuals responsible for 

implementation of the OU3 Phase III field sampling program are listed below: n J 
• MWH Project Manager/Field Supervisor: John Garr 

J . MWH Field quality control (QC)/Health and Safety Officer: John Garr 

~j • MWH Quality Assurance Officer: Stephanie Boehnke 
—I 

• CCI point-of-contact: Mike Chapman 

1.4.4 Sample Preparation and Analysis 

D 

u 

U 

All samples collected as part of the OU3 Phase IV RI were submitted to an EPA-

selected/approved laboratory for preparation and/or analysis. All sample analyses for LA 

were performed by Hygeia Analytical Laboratories of Sierra Madre, Califomia, and all 

analytical data validation and verification is to be performed by SRC. 

1.4.5 Data Management 

Administration of the OU3 master database is performed by EPA contractors. The 

primary database administrator is Lynn Woodbury of SRC. Ms. Woodbury is responsible 

for sample tracking, uploading new data, performing error checks to identify inconsistent 

or missing data, and ensuring that all questionable data are checked and corrected as 

needed. When the OU3 database has been populated, checked and validated, relevant LA 

data from the Phase FV RI will be transferred into the Libby2 database for final storage. 
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2.0 PHASE IV ACTIVITY-BASED SAMPLING 

2.1 SUMMARY OF PHASE IV ACTIVITY-BASED SAMPLING PROGRAM 

The objective of OU3 Phase IV activity-based sampling (ABS) and analysis was to 

provide information to characterize LA concentrations to which visitors to the forest 

lands and USFS personnel who work on the forest lands that surround the mine site may 

be exposed while engaging in typical activities, including: 

Recreational Activities 

u 

Driving to the area 

Felling and limbing a tree 

Cutting logs into fireplace lengths and stacking them in a tmck 

Driving back from the area 

Hunting for shed elk homs along Rainy Creek 

0 
D 

USFS Activities 

Trail maintenance/debris clearing 

Tree thinning/slash pile buming 

Tree stand examination 

Cutting fireline by hand with Pulaski tool 

Cutting fireline by bulldozer 

These activities were performed according to an ABS script detailed in the Phase FV SAP 

and amended by field modifications issued by EPA (see Appendix A). The following 

sections of this FSSR are summaries of the ABS performed during Phase IV. 
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In addition to the ABS activities, stream flow records were collected using ISCO 

automated flow recorders/samples installed at LRC06, LRC02 and CC02 during the 

freeze-free part of the year (from April through November). The flow records are 

presented in graphical form on Figure 2-2 and in Excel format in Appendix E (on CD in 

pocket). 

2.2 ABS LOCATIONS 

Data collected from 2006 through 2009 at the Vermiculite Mountain mine site 

meteorological station indicate the predominant wind direction in the OU3 area is to the 

northeast. The three locations selected by EPA for the Phase FV ABS program in 2010 

generally coincide with three "downwind" transects along which tree bark, duff and 

mineral soil were sampled during the Phase I RI in October, 2007. The downwind 

transects are centered on the mine site and radiate 8 miles out, at bearings of N15°E, 

N45°E and N75°E (Figure 2-1). 

Before final selection of Phase FV ABS locations, the initially proposed locations were 

field checked by CCI, MWH and the USFS. Based on this reconnaissance, minor 

adjustments (up to about 0.5-inile) were made to some of the proposed locations to 

ensure that access, forest and logging roads for vehicle and equipment access, 

topography, forest density and other site features were such that ABS could be conducted 

safely, effectively and with minimal damage to the forest. 

2.3 ABS CONDITIONS 

iJ ABS was conducted only on days when there was no rain, no standing water on the forest 

and logging roads, and when visible dust was generated by driving tmcks on the unpaved 

_j roads at normal speeds (20 mph or less). 

n 
J 2.4 PERFORMANCE OF ABS SCRIPT 

The activities chosen for ABS during the Phase IV RI were intended to represent those 

performed by people who harvest firewood and USFS workers who manage the forest 
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land. The details and durations of the original script components contained in the final 

SAP dated June 14,2010 were adjusted during pilot testing in mid-July, 2010, after it was 

leamed that almost all of the samples collected under the original ABS script in July 2009 

were heavily loaded with dust and could not be analyzed by direct methods. EPA-issued 

field modifications to the original ABS script contained in the final SAP dated May 26, 

2009 are provided in Appendix A (on CD in pocket). 

The ABS script was performed by one team, consisting of two CCI employees (who 

performed the activities) and one MWH employee (who directed the activities, recorded 

field data and managed the samples). During the 2010 field season, after the final (third) 

revision of the Phase IV SAP (dated August 31, 2009) had been issued, five fiill rounds 

of ABS were performed at each of the three designated locations. The GPS tracks of 

n activities performed at Area 2, Area 7, Area 10 and Rainy Creek are depicted on Figures 

2-3 through 2-6, respectively. Summaries of ABS activities, dates, air sampling flow rates 

~1 and index LD. numbers are provided in Tables 2-1 through 2-16, and follow this section. 
J 

2.4.1 ABS Participants 

Each ABS activity was performed by two CCI employees ("participants"), who were 

designated "Person 1" and "Person 2." Each ABS participant was fitted with three air-

sampling pumps and sampling cassettes for each activity. One pump was set to draw air 

through the cassette at 4 liters per minute (LPM), another was set to pump at 2 LPM, and 

a third was set to pump at 1 LPM, The laboratory was instmcted to analyze the 4 LPM 

sample collected by Person 1 if the inner surface of the cassette cowling was free of dust 

and the filter was not overloaded. If the 4 U*M cassette wom by Person 1 was 

determined by the laboratory to be overloaded, the 2 LPM cassette wom by Person 1 was 

selected for analysis. If the 2 IPM cassette wom by Person 1 was determined by the 

laboratory to be overloaded, the 1 LPM cassette wom by Person 1 was selected for 

analysis. If the Person 1,1 LPM cassette was overloaded, that sample would be analyzed 

by indirect methods. Samples collected by Person 2 were selected in a similar manner, 

thus, samples from each person were duplicates, with the exception of felling and limbing 

and cutting fireline by dozer activities. The remaining samples were retained by the 
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laboratory. Thus, five sets of 54 sample cassettes were used at each location during the 

five rounds of ABS at each of the three locations. Two sets of three cassettes were used 

during driving to and from the location. Four sets (two sets for 15 minutes' duration and 

two sets for 10 minutes' duration) were used during tree felling and limbing. Two sets 

were used cutting and stacking wood. Two sets were used for trail maintenance/debris 

clearing. Two sets were used for tree thinning/slash pile building. Two sets were used for 

tree stand examination. Two sets were used for cutting fireline by hand. Two sets were 

used for cutting fireline by bulldozer. Two sets of three cassettes were also used during 

each of five rounds of simulated shed elk hom hunting along the lower 0.25-mile of 

Rainy Creek. 

The felling/limbing (both the lO-minute and 15-minute durations) were done by Person 1 

(Person 2 gathered limbs and cast them off the road). The cutting fireline by dozer was 

also performed by Person 1 operating the dozer the entire 30 minutes while Person 2 

served as dozer boss. All other activities were duplicated by Person 1 and Person 2, 

either by switching roles midway through the activity duration or by performing the roles 

simultaneously. 

Because they were actively disturbing potentially contaminated soil, duff and vegetation 

during performance of the ABS script, the two ABS participants wore Level C Modified 

personal protective equipment (PPE) consisting of the following: 

• Full-face powered air-purifying respirator (PAPR) fitted with high-efficiency 

particulate-air (HEPA) filters 

• Double-layer Tyvek hooded, footed coveralls 

• Latex boot covers 

• Double-layer nitrile gloves 

Respirators were field-decontaminated by a water spray before they were removed. New 

Tyvek coveralls, latex boot covers and nitrile gloves were donned before each activity. 

Cutting equipment was also decontaminated before each new activity. 
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q 2.4.2 ABS Director 

p. Performance of the ABS script was overseen by an MWH employee ("director") who 

Ĵ stayed at a "base station" established upwind of the activity sites on a road within the 

P ABS location. The ABS director used a stopwatch to time each activity and voice/hand 

Ll signals to communicate lead/follow position switches and activity changes to the 

p participants. The ABS director was also responsible for calibrating and adjusting the air 

L sampling pumps, recording data on the field sampling data sheet (FSDS) and in the 

p logbook, maintaining the sample chain-of-custody (COC) and managing the sample 

L cassettes. Because the ABS director remained at the base station during performance of 

[-! the ABS script and did not actively disturb potentially contaminated materials, they were 

i - j 

h 
not required to wear a respirator or other PPE. 

U 2.5 ABS SCRIPT COMPONENTS 

(j 2.5.1 Recreational Visitors Along Lower Rainy Creek 

J Hunting for shed elk homs is a common past time in the Libby area. To simulate this 

activity, the two participants hiked 30 minutes up lower Rainy Creek, beginning at the 

IJ Environmental Restoration, Inc. [what does this stand for?] decontamination trailer just 

inside the gate on Rainy Creek Road and continuing upstream for 30 minutes 

J (approximately 0.25 miles, due to thick brash). After 30 minutes, the participants 

switched lead/follow positions and hiked back down to the starting point. This activity 

was performed during the late summer, when Rainy Creek is at its lowest water level, so 

that hiking could be done on exposed stream-bottom sediment. New PPE was wom for 

n 

n 
LJ each of the five rounds of this activity. Because both participants had the same 

n 
L 

c 
J 

n 
c 
c 
U 

exposures, their samples are replicates. 

2.5.2 Driving To and From the ABS Area 

To simulate the LA exposures to wood harvesters traveling to and from the forest, both 

IJ participants wore new Tyvek suits and cassettes during the drive from the Flyway at the 

mouth of Rainy Creek to the ABS location. The windows were kept open during the 
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entire drive. For the retum trip from the ABS area to the Flyway, new Tyvek suits were 

donned by the participants and the same cassettes used during the initial drive to the ABS 

area were re-attached to the pumps. For safety, respirators were not wom during this 

activity. Because both participants were in the same vehicle under the same conditions. 

'—I their samples are replicates. 

p 2.5.3 Felling/Limbing Trees 

I I 

p-̂  Stihl 24-inch and 30-inch chainsaws were used to fell and limb a Douglas fir tree of 

U minimum 10-inch diameter during each of five rounds at each ABS site. Person 1, the 

P most experienced sawyer, felled and limbed each tree. During felling and limbing, 

C Person 2 collected limbs and cast them off the road into the forest. In an effort to 

p produce cassettes that were not overloaded, felling/limbing was conducted at durations of 

LJ 15 and 10 minutes using a separate, new cassette. Because the roles of Person 1 and 

p Person 2 were different during this activity, their samples are not replicates 

p 2.5.4 Cutting/Stackmg Wood m Truck 

Cutting the felled and limbed tree trunk into fireplace-sized logs was done with the same 

[J chainsaws used to fell and limb the tree. These activities were performed concurrently, 

but the participants switched roles midway through the 15-minute activity duration, 

LJ producing replicate samples. 

,U 2.5.5 Trail Maintenance/Debris Clearing 

i l A Stihl 10-inch-diameter sawhead trimmer was used to simulate USFS trail maintenance 

by cutting and removing sapling trees, bmsh and debris from a six-foot-wide swath 
n 
J through the forest. Initially, Person 1 would operate the sawhead trimmer and Person 2 

would remove the cut materials and cast them off the sides of the "trail." Midway 

_ through the 15-minute activity, the two participants would switch roles, thereby 

producing replicate samples. 
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r-1 2.5.6 Tree-Thinning/Slash Pile Building 

P This activity was very similar to Trail Maintenance/Debris Clearing, but occurred over a 

J larger area and the cut material was placed into a single "slash pile." This activity was 

p intended to simulate forest management by reducing the shade produced by bmsh and 

-I less-desired trees (such as deciduous species) and opening areas for growth of more-

p desired trees such as lodgepole, ponderosa and larch. Roles were switched midway 

LJ through the 15-niinute duration of this activity, thus the samples of Person 1 and Person 2 

p are replicates. 
c 
p 2.5.7 Tree Stand Examination 

Tree Stand Examination simulated timber cmising by USFS personnel and included 

LJ taking age cores, measuring the circumference of Douglas fir trees, and simulating the 

p. use of a clinometer to measure the height of a tree. The activity was conducted 

(J concurrently by both participants for 30 minutes and typically involved examination of 

p four or five trees during each round. Because the participants performed the same 

LJ activities concurrently, their samples are replicates, 

L! 2.5.8 Cutting Fireline by Hand Using a Pulaski Tool 

7 

In hand-cutting fireline with a pulaski tool (a combination axe and adze commonly used 

to fight wildland fires), the two participants used the adze side of the tool to remove duff, 

live and dead vegetable matter and any other combustible materials from the forest floor, 

down to the mineral soil layer. The participants worked in lead/follow positions about 10 

C feet apart, cutting a swath about 18 inches wide. After 7.5 minutes the participants 

switched positions so their exposures and sampled air volumes were replicates. 

u 
2.5.9 Cutting Fireline by Bulldozer 

U 
A John Deere Model 650-F bulldozer was used to simulate cutting fireline by machine. 

The dozer cut a 10-foot swath down to mineral soil, removing all combustible material. 

During the 30 minute duration of this activity, the dozer operator and dozer boss did not 
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switch roles, thus, the samples are not relicates. However, Person 1 was the dozer 

operator and Person 2 was at least 100 feet away from the dozer (a standard safe distance 

used by the Forest Sevice). Person I's cassetteswere analyzeddue to a higher exposure. 

G 

n 

n 

2.5.10 ABS Site Reclamation 

Areas disturbed by bulldozer fireline cutting were reclaimed after all ABS activities were 

concluded. Reclamation was accomplished by using the bulldozer to back-drag soil piles 

and other disturbed materials into the dozer-cut swath and leveling the area to the original 

contour, A USFS-approved seed blend (Kootenai blend) was applied to the disturbed 

areas and was observed to be thriving by mid-Fall, 

2.6 ABS EQUIPMENT AND INSTRUMENTATION 

a 
0 

n 

n 

G 

Air Sampling Pump: SKC model AirChek XR5000™ (0,005 - 5.0 LPM) 

Sample Cassette: 25mm 0.8-niicron pore size, conductive, cowled MCE cassettes 

TM 

Inert tubing: Tygon R-3603 tubing, 1/4" inner diameter and 7/16" outer 

diameter 

Primary Calibrator: BIOS Intl. DryCal DC-Lite™ model MH (0.2 - 17 LPM) 

GPS Unit: Garmin Forerunne/" model 205 wrist-wom GPS 

Sample Storage: Vendor-supplied, partitioned cassette shipping boxes. 

Sample shipping: Small insulated plastic coolers with integrated handles on top 

to ensure the container remained upright during shipment to the laboratory. 

Field logbook: Rite in the Rain all-weather joumal 390N 

TM ' 

Pens: Rite in the Rain all-weather pen #37, various ball point pens, and 

permanent markers 

Camera: Nikon Coolpix L17 digital camera 

0 
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2.7 SAMPLING METHODS 

2.7.1 Sample Collection 

The participants each wore three AirChek XR5000 air-sampling pumps attached to 

L belts wom outside their PPE (one set to pump at 4 LPM, one set at 2 LPM and one set at 

P̂  1 LPM). Tubing from each pump was duct-taped to the back and shoulders of the 

LJ participant's Tyvek coveralls, with the open ends of the tubing positioned on either side 

of the participant's neck. With the tubing in-place, the ABS director removed the plug 

from the discharge side of each cassette and attached the cassette to the tubing. Each 

sample cassette was taped in-place, with the open (intake) end of the cassette cowl aimed 

U downward, within the participant's breathing zone (an area about 9 inches from the 

p participant's face). 

P-, Sampling cassette cowl caps remained in-place until the activity began and the pumps 

Li were tumed on. During the activity, the ABS director retained the caps and stored them 

p, in a closed Ziploc™ plastic bag. When the activity ended,the pumps were tumed off and 

J the caps were replaced. 

Ll 2.7.2 Field Calibration of Air Sampling Pumps 

n 
Ll A BIOS hitl. DryCal DC-Lite model MH air-flow calibrator with a range of 0.2 LPM to 

17 LPM was used to calibrate each of the working pumps to set and confirm air sampling 

U pump flow rates in the field. The DC-Lite™ automatically adjusts for temperature and 

pressure, eliminating the need for manual compensation or correction of flow-rate values, 

LJ During Phase FV, direct calibration of each pump using the BIOS calibrator produced 

better results than rotameters, which appeared to vary based on barometric pressure. 

The flow rate of each air-sampling pump was measured, adjusted (if necessary) and 

Ll recorded at the beginning of each ABS activity, and then re-measured and recorded at the 

conclusion of each activity. The flow-rate measurement procedure consisted of using the 

Ll BIOS calibrator connected by 8 inches of Tygon™ tubing to a dedicated cassette end cap, 

which was inserted into the intake (cowl) end of the sampling cassette. The pump was 
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tumed on for a brief period and the pump flow rate was adjusted as close to the target 

flow rate as possible (4.0 LPM, 2,0 LPM or 1.0 LPM, as appropriate), using the flow-rate 

value indicated by the BIOS calibrator. Dedicated calibration equipment (cassette caps, 

and Tygon tubing) were stored in a closed Ziploc plastic bag when not in use. 

The AirChek XR5000 pumps used in the ABS program are equipped with isothermal 

flow sensors that measure air flow directly. The pump is electronically controlled to 

deliver flow to within 5 percent of the flow set-point, and will automatically shut off and 

display a flow fault if the flow rate cannot be maintained (due to battery failure, crimped 

air sampling tubing, pump fault, etc.). The pumps used during Phase FV ABS were 

observed to consistently deliver flow rates with less than 2.5-percent variation. The 
TM 

Airchek XR5000 is powered by an intemal lithium-ion battery; during periodic battery 

conditioning run-down, the pumps were observed to run continuously for as long as 96 

hours, with no observed variation in flow rate (more than double the running life claimed 

by the manufacturer). 

2.8 QUALITY CONTROL SAMPLES 

2.8.1 Lot Blanks 

Before any air cassettes were used for ABS, the cassette lot was verified to be asbestos-

free. This was accomplished by sending two unopened cassettes per lot of cassettes for 

TEM analysis using ISO 10312 counting protocols, as modified by Libby-specific 

laboratory modifications. All lot blanks submitted during ABS in 2010 were analyzed as 

"ND" (non-detect) by the project analytical laboratory (Hygeia Laboratories of Sierra 

Madre, Califomia). 

n 
LJ 2.8.2 Field Blanks 

n 
J A field blank for ambient air was prepared by removing the sampling cassette from the 

shipping box, opening the cassette to the air in the area where the ABS samples were to 

J be taken, then closing the cassette and packaging for shipment and analysis. Field blanks 
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p for ambient air were collected at a rate of one for each ABS round; each field blank was 

LJ collected at a different ABS location, 

L) 2.9 SAMPLE HANDLING 

C At the time of collection, each sample was labeled with a unique 5-digit sequential index 

p, identification (index ID) number. The index IDs for all samples collected as part of 

J Phase FV sampling have a prefix of "P4" (e,g,, P4-12345), Information on whether the 

P sample was representative of a field sample or a field-based QC sample (e,g,, field blank) 

Li was documented on the FSDS. 
n 
J 2.9.1 Sample Containers 

L) ABS samples were collected using cowled, 25-inm diameter, 0.8-^m pore size 

microcellulose ester (MCE), conductive filter cassettes supplied by EMSL Laboratories 

U of Westmont, New Jersey. The sample cassettes remained capped until immediately 

before the pump was tumed on and the ABS activity began. Cassettes were capped 

Ll immediately after the activity ended and the pump was tumed off. 

|_ 2.9.2 Sample Preservation and Storage 

I Fresh sampling cassettes were stored in the partitioned cassette shipping box, with end 

caps on. At the conclusion of each sampling activity, the cassettes were re-capped and 

I retumed to the shipping box. Used cassettes were stored cowl-end-up to prevent particles 

from being dislodged from the filter media during transit. Because there are no special 

LJ preservation requirements or holding times for asbestos samples, the cassettes were 

stored at ambient conditions, under custody ofthe ABS director. 

G 
2.10 SAMPLE DOCUMENTATION AND IDENTIFICATION 

Field data observed during collection of each ABS sample were documented by the ABS 

I \ director on OU3 Phase IV Rl-specific FSDS, At the time of collection, each sample was 

assigned a unique index ID nmnber using pre-printed adhesive labels supplied by SRC. 
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The index ID labels were provided in quadmplicate; one label was attached to the sample 

cassette, another was placed on the FSDS and a third was placed in the field logbook (the 

fourth label was reserved for use in re-labeling, if necessary). Index IDs for all samples 

collected as part of the Phase FV ABS bear the prefix of "P4" (e.g., P4-12345). 

Information on whether the sample is representative of a field sample or a field-based QC 

sample (e.g., field blank) was documented on the FSDS, but was not included on the 

chain-of-custody, to ensure that the sample type was unknown to the analytical 

laboratory. 

The ABS director maintained a field logbook with sequentially numbered, non

removable pages. All potentially relevant information not recorded on the FSDS forms 

was recorded in the field logbook. Scans of the ABS logbook and FSDS forms are 

provided as PDF files in Appendix B and C, respectively (on CD in pocket). 

2.11 SAMPLE CHAIN-OF-CUSTODY AND SHIPMENT 

A chain-of-custody (COC) was maintained until final disposition of the samples by the 

LJ laboratory and acceptance of analytical results. A COC form specific to the Phase IV 

ABS program accompanied every shipment of samples to the analytical laboratory. All 

corrections to the COC record were initialed and dated by the person who made the 

corrections. Original COCs accompanied the samples to the laboratory; copies were 

made and retained to document each change of custody. All samples were sent directly 

to the analytical laboratory by FedEx priority ovemight service. Scans of the ABS COCs 

are provided as PDF files in Appendix D (on CD in pocket). 

2.12 ANALYSIS 

All samples collected during Phase FV ABS were submitted for asbestos analysis using 

transmission electron microscopy (TEM) in accordance with the Intemational Organization 

for Standardization (ISO) 10312:1995 method counting protocols, as modified by Libby-

specific laboratory modifications. Detailed descriptions of laboratory protocols and 

analytical methods are provided in the Phase FV SAP and associated standard operating 

procedures. 

2-12 



a 
2.13 HEALTH AND SAFETY 

"Tailgate" safety meetings for all ABS team members were conducted by an ABS 

director at the start of each day's work. Bear deterrent spray, first-aid kits, cooling vests 

(during hot weather) and water were carried in the ABS team vehicles and made available 

for use by team members during project work, 

ABS participants were equipped with L^vel C personal protective equipment (PPE) 
TM 

consisting of two sets of hooded Tyvek coveralls, full-face respirator, nitrile gloves and 

latex boot covers. Respirators were fitted with PlOO high-efficiency particulate-air 

(HEPA) filter cartridges. 

Because ABS was performed in remote areas far from the project decontamination 

J facility, the outer layer of ABS participants' PPE was rinsed thoroughly with water 

before they removed their PPE at the ABS base station. Coveralls, boot covers and 

J gloves were disposed after one use; fresh PPE was donned for ABS at each location. All 

equipment (tmcks, trailers, chainsaws, shovels, etc.) was decontaminated by pressure-

Li washing between each ABS location, and before being transported off forest lands and 

onto paved roads. 

u 

D 

0 

U 
2-13 



TABLE 2-1 
ACTIVITY BASED SAMPLING 

AREA 2 ROUND 1 

n 
LJ 

D 

0 

Activity 
2A- Roundtrip from flyway to Area 2 

2B-Felling, limbing, cutting, stacking (20 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

3E- Cutting fireline by bulldozer (30 min) 

Date 
7/20/2010 

7/20/2010 

7/20/2010 

7/20/2010 

7/20/2010 

7/20/2010 

8/18/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00003 
P4-00004 
P4-00005 
P4-00006 
P4-00007 
P4-00008 
P4-00009 
P4-00010 
P4-00011 
P4-00012 
P4-00013 
P4-00014 
P4-00015 
P4-00016 
P4-00017 
P4-00018 
P4-00019 
P4-00020 
P4-00021 
P4-00022 
P4-00023 
P4-00024 
P4-00025 
P4-00026 
P4-00027 
P4-00028 
P4-00029 
P4-00030 
P4-00031 
P4-00032 
P4-00033 
P4-00034 
P4-00035 
P4-00036 
P4-00037 
P4-00038 
P4-00671 
P4-00672 
P4-00673 
P4-00674 
P4-00675 
P4-00676 



TABLE 2-2 
ACTIVITY BASED SAMPLING 

AREA 2 ROUND 2 

n 

n 
u 

u 

n 

D 

Activity 
2A- Roundtrip from flyway to Area 2 

2B. 1- Felling and limbing (20 min) 

2B.2- Cutting and stacking in truck (30 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

3E- Cutting fireline by bulldozer (30 min) 

Date 
7/27/2010 

7/27/2010 

7/27/2010 

7/27/2010 

7/27/2010 

7/27/2010 

7/27/2010 

8/18/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Field Blank 
Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00114 
P4-00115 
P4-00116 
P4-00117 
P4-00118 
P4-00119 
P4-00120 
P4-00121 
P4-00122 
P4-00123 
P4-00124 
P4-00125 
P4-00126 
P4-00127 
P4-00128 
P4-00129 
P4-00130 
P4-00131 
P4-00132 
P4-00133 
P4-00134 
P4-00135 
P4-00136 
P4-00137 
P4-00138 
P4-00139 
P4-00140 
P4-00141 
P4-00142 
P4-00143 
P4.00144 
P4-00145 
P4-00146 
P4-00147 
P4-00148 
P4-00149 
P4-00150 
P4-00151 
P4-00152 
P4-00153 
P4-00154 
P4-00155 
P4-00156 
P4-00677 
P4-00678 
P4-00679 
P4-00680 
P4-00681 
P4-00682 



TABLE 2-3 
ACTIVITY BASED SAMPLING 

AREA 2 ROUND 3 

n 

0 
n 
U 

u 

Activity 
2A- Roundtrip from flyway to Area 2 

2B.1- Felling and limbing (20 min) 

2B.2- Cutting and stacking in truck (30 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

3E- Cutting fireline by bulldozer (30 min) 

Date 
8/4/2010 

8/4/2010 

8/4/2010 

8/4/2010 

8/4/2010 

8/4/2010 

8/4/2010 

8/18/2010 

Person 
Person 1 

Person 2 

Field Blank 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00283 
P4-00284 
P4-00285 
P4-00286 
P4-00287 
P4-00288 
P4-00325 
P4-00289 
P4-00290 
P4-00291 
P4-00292 
P4-00293 
P4-00294 
P4-00295 
P4-00296 
P4-00297 
P4-00298 
P4-00299 
P4-00300 
P4-00301 
P4-00302 
P4-00303 
P4-00304 
P4-00305 
P4-00306 
P4-00307 
P4-0O308 
P4-00309 
P4-00310 
P4-00311 
P4-00312 
P4-00313 
P4-00314 
P4-00315 
P4-00316 
P4-00317 
P4-00318 
P4-00319 
P4-00320 
P4-00321 
P4-00322 
P4-00323 
P4-00324 
P4-00683 
P4-00684 
P4-00685 
P4-00686 
P4-00687 
P4-00688 



TABLE 2-4 
ACTIVITY BASED SAMPLING 

AREA 2 ROUND 4 

n u 

n 

n 

D 

D 

n 

Activity 
2A- Roundtrip from flyway to Area 2 

2B. la- Felling and limbing (15 min) 

2B.lb- Felling and limbing (10 min) 

2B.2- Cutting and stacking in truck (15 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fu-eline cutting (15 min) 

Date 
8/10/2010 

8/10/2010 

8/10/2010 

8/10/2010 

8/10/2010 

8/10/2010 

8/10/2010 

8/10/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00410 
P4-00411 
P4-00412 
P4-00413 
P4.00414 
P4-00415 
P4-00416 
P4-00417 
P4-00418 
P4-00419 
P4-00420 
P4-00421 
P4-00454 
P4-00455 
P4-00456 
P4-00457 
P4-00458 
P4-00459 
P4-00460 
P4-00461 
P4-00462 
P4-00463 
P4.00464 
P4-00465 
P4-00428 
P4-00429 
P4-00430 
P4-00431 
P4-00432 
P4-00433 
P4-00434 
P4-00435 
P4-00436 
P4-00437 
P4-00438 
P4-00439 
P4.00440 
P4.00441 
P4.00442 
P4.00443 
P4-00444 
P4.00445 
P4.00446 
P4-00447 
P4.00448 
P4-00449 
P4-00450 
P4-00451 
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TABLE 2-4 

ACTIVITY BASED SAMPLING 
AREA 2 ROUND 4 

U 

G 
Activity 

3E- Cutting fireline by bulldozer (30 min) 
Date 

8/26/2010 
Person 

Person 1 

Person 2 

Rate 
(LPM) 

4 
2 
1 
4 
2 
1 

Index ID 
P4-00775 
P4-00776 
P4-00777 
P4-00778 
P4-00779 
P4-00780 

n 

D 

U 

u 



TABLE 2-5 
ACTIVITY BASED SAMPLING 

AREA 2 ROUND 5 

D 

Activity 
2A- Roundtrip from flyway to Area 2 

2B.la- FeUing and limbing (15 min) 

2B.lb- Felling and lunbing (10 min) 

2B.2- Cutting and stacking m truck (15 min) 

3 A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile buildmg (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

Date 
8/12/2010 

8/12/2010 

8/12/2010 

8/12/2010 

8/12/2010 

8/12/2010 

8/12/2010 

8/12/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00551 
P4-00552 
P4-00553 
P4-00554 
P4-00555 
P4-00556 
P4-00557 
P4-00558 
P4-00559 
P4-00560 
P4-00561 
P4-00562 
P4-00563 
P4-00564 
P4-00565 
P4-00566 
P4-00567 
P4-00568 
P4-00569 
P4-00570 
P4-00571 
P4-00572 
P4-00573 
P4-00574 
P4-00575 
P4-00576 
P4-00577 
P4-00578 
P4-00579 
P4-00580 
P4-00581 
P4-00582 
P4-00583 
P4-00584 
P4-00585 
P4-00586 
P4-00587 
P4-00588 
P4-00589 
P4-00590 
P4-00591 
P4-00592 
P4-00593 
P4-00594 
P4-00595 
P4-00596 
P4-00597 
P4-00598 
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TABLE 2-5 

ACTTVrrY BASED SAMPLING 
AREA 2 ROUND 5 

Activity 
3E- Cutting fireline by bulldozer (30 min) 

Date 
8/26/2010 

Person 
Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 

Index ID 
P4-00781 
P4-00782 
P4-00783 
P4-00784 
P4-00785 
P4-00786 

D 



TABLE 2-6 
ACTIVITY BASED SAMPLING 

AREA 7 ROUND 1 

n 

D 
c 
U 

Activity 
2A- Roundtrip from flyway to Area 7 

2B-Felling, limbing, cutting, stacking (20 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

3E- Cutting fireline by bulldozer (30 min) 

Date 
7/21/2010 

7/21/2010 

7/21/2010 

7/21/2010 

7/21/2010 

7/21/2010 

8/20/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00041 
P4-00042 
P4-00043 
P4.00044 
P4-00045 
P4-00046 
P4-00047 
P4-00048 
P4-00049 
P4-00050 
P4-00051 
P4-00052 
P4-00053 
P4-00054 
P4-00055 
P4-00056 
P4-00057 
P4-00058 
P4-00059 
P4-00060 
P4-00061 
P4-00062 
P4-00063 
P4-00064 
P4-00065 
P4-00066 
P4-00067 
P4-00068 
P4-00069 
P4-00070 
P4-00071 
P4-00072 
P4-00073 
P4-00074 
P4-00075 
P4-00076 
P4-00720 
P4-00721 
P4-00722 
P4-00723 
P4-00724 
P4-00725 

G 



Q 

TABLE 2-7 
ACTIVITY BASED SAMPLING 

AREA 7 ROUND 2 

n 

D 

D 

Activity 
2A- Roundtrip from flyway to Area 7 

2B.1- Felling and limbing (20 min) 

2B.2- Cutting and stacking in truck (30 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

3E- Cutting fireline by bulldozer (30 min) 

Date 
7/28/2010 

7/28/2010 

7/28/2010 

8/11/2010 

8/11/2010 

8/11/2010 

8/11/2010 

8/24/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00157 
P4-00158 
P4-00159 
P4-00160 
P4-00161 
P4-00162 
P4-00163 
P4-00164 
P4-00165 
P4-00166 
P4-00167 
P4-00168 
P4-00169 
P4-00170 
P4-00171 
P4-00172 
P4-00173 
P4-00174 
P4-00527 
P4-00528 
P4-00529 
P4-00530 
P4-00531 
P4-00532 
P4-00533 
P4-00534 
P4-00535 
P4-00536 
P4-00537 
P4-00538 
P4-00539 
P4-00540 
P4-00541 
P4-00542 
P4-00543 
P4-00544 
P4-00545 
P4-00546 
P4-00547 
P4-00548 
P4-00549 
P4-00550 
P4-00726 
P4-00727 
P4-00728 
P4-00729 
P4-00730 
P4-00731 



G 

TABLE 2-8 
ACTIVITY BASED SAMPLING 

AREA 7 ROUND 3 

Q 

'Q 
n 

0 

Activity 
2A- Roundtrip from flyway to Area 7 

2B.1- Felling and limbing (20 min) 

2B.2- Cutting and stacking in truck (30 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

Date 
8/3/2010 

8/3/2010 

8/3/2010 

8/3/2010 

8/3/2010 

8/3/2010 

8/3/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00199 
P4-00200 
P4-00201 
P4-00202 
P4-00203 
P4-00204 
P4-00205 
P4-00206 
P4-00207 
P4-00208 
P4-00209 
P4-00210 
P4-00211 
P4-00212 
P4-00213 
P4-00214 
P4-00215 
P4-00216 
P4-00217 
P4-00218 
P4-00219 
P4-00220 
P4-00221 
P4-00222 
P4-00223 
P4-00224 
P4-00225 
P4-00226 
P4-00227 
P4-00228 
P4-00229 
P4-00230 
P4-00231 
P4-00232 
P4-00233 
P4-00234 
P4-00235 
P4-00236 
P4-00237 
P4-00238 
P4-00239 
P4-00240 



TABLE 2-8 
ACTIVITY BASED SAMPLING 

AREA 7 ROUND 3 

Activity 
3E- Cutting fireline by bulldozer (30 min) 

Date 
8/24/2010 

Person 
Person 1 

Person 2 

Field Blank 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 

Index ID 
P4-00732 
P4-00733 
P4-00734 
P4-00735 
P4-00736 
P4-00737 
P4-00738 

Q 

G 
n 
u 
n 

u 



TABLE 2-9 
ACTIVITY BASED SAMPLING 

AREA 7 ROUND 4 

n 
J 

D 

n 

Activity 
2A- Roundtrip from flyway to Area 7 

2B.1- Felling and limbing (20 min) 

2B.2- Cutting and stacking in truck (30 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

Date 
8/5/2010 

8/5/2010 

8/5/2010 

8/5/2010 

8/5/2010 

8/5/2010 

8/5/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00326 
P4-00327 
P4-00328 
P4-00329 
P4-00330 
P4-00331 
P4-00332 
P4-00333 
P4-00334 
P4-00335 
P4-00336 
P4-00337 
P4-00338 
P4-00339 
P4-00340 
P4-00341 
P4-00342 
P4-00343 
P4-00344 
P4-00345 
P4-00346 
P4-00347 
P4-00348 
P4-00349 
P4-00350 
P4-00351 
P4-00352 
P4-00353 
P4-00354 
P4-00355 
P4-00356 
P4-00357 
P4-00358 
P4-00359 
P4-00360 
P4-00361 
P4-00362 
P4-00363 
P4-00364 
P4-00365 
P4-00366 
P4-00367 



D TABLE 2-9 
ACTIVITY BASED SAMPLING 

AREA 7 ROUND 4 

D 

n u 

Activity 
3E- Cutting fireline by bulldozer (30 min) 

Date 
8/24/2010 

Person 
Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 

Index ID 
P4-00739 
P4-00740 
P4-00741 
P4-00742 
P4-00743 
P4.00744 

c 

G 
n 



TABLE 2-10 
ACTIVITY BASED SAMPLING 

AREA 7 ROUND 5 
n 
L 

n 

u 

G 

n 
n 

Activity 
2A- Roundtrip from flyway to Area 7 

2B.la- Felling and limbing (15 min) 

2B.lb- Felling and limbing (10 min) 

2B.2- Cutting and stacking in truck (15 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

Date 
8/11/2010 

8/11/2010 

8/11/2010 

8/11/2010 

8/11/2010 

8/11/2010 

8/11/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00466 
P4-00467 
P4-00468 
P4-00469 
P4-00470 
P4-00471 
P4-00472 
P4-00473 
P4-00474 
P4-00475 
P4-00476 
P4-00477 
P4-00478 
P4-00479 
P4-00480 
P4-00481 
P4-00482 
P4-00483 
P4-00484 
P4-00485 
P4-00486 
P4-00487 
P4-00488 
P4-00489 
P4-00490 
P4-00491 
P4-00492 
P4-00493 
P4-00494 
P4-00495 
P4-00496 
P4-00497 
P4-00498 
P4-00499 
P4-00500 
P4-00501 
P4-00502 
P4-00503 
P4-00504 
P4-00505 
P4-00506 
P4-00507 



u 
TABLE 2-10 

ACTIVITY BASED SAMPLING 
AREA 7 ROUND 5 

u 

n 

n 
u 

0 
u 

Activity 
3D- Pulaski fireline cutting (15 min) 

3E- Cutting fireline by bulldozer (30 min) 

Date 
8/11/2010 

8/25/2010 

Person 
Person 1 

Person 2 

Field Blank 
Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 

4 
2 
1 
4 
2 
1 

Index ID 
P4-00508 
P4-00509 
P4-00510 
P4-00511 
P4-00512 
P4-00513 
P4-00514 
P4-00751 
P4-00752 
P4-00753 
P4-00754 
P4-00755 
P4-00756 

I 

L 
o 

n 

G 



TABLE 2-11 
ACTIVITY BASED SAMPLING 

AREA 10 ROUND 1 

u 

n 
u 

n 
u 
n 

Q 

G 
n 
u 
n 
J 

n 

G 

Q 

Activity 
2A- Roundtrip from flyway to Area 10 

2B-Felling, limbing, cutting, stacking (20 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

3E- Cutting fireline by bulldozer (30 min) 

Date 
7/22/2010 

7/22/2010 

7/22/2010 

7/22/2010 

7/22/2010 

7/22/2010 

8/19/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Field Blank 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00077 
P4-00078 
P4-00079 
P4-O0080 
P4-00081 
P4-00082 
P4-00083 
P4-00084 
P4-00085 
P4-00086 
P4-00087 
P4-00088 
P4-00095 
P4-00089 
P4-00090 
P4-00091 
P4-00092 
P4-00093 
P4-00094 
P4-00096 
P4-00097 
P4-00098 
P4-00099 
P4-00100 
P4-00101 
P4-00102 
P4-00103 
P4-00104 
P4-00105 
P4-00106 
P4-00107 
P4-00108 
P4-00109 
P4-00110 
P4-00111 
P4-00112 
P4-00113 
P4-00695 
P4-00696 
P4-00697 
P4-00698 
P4-00699 
P4-00700 



TABLE 2-12 
ACTIVITY BASED SAMPLING 

AREA 10 ROUND 2 

n 

G 

u 

u 

u 

a 

Activity 
2A- Roundtrip from flyway to Area 10 

2B.1- Felling and limbing (20 min) 

2B.2- Cutting and stackmg in truck (30 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

Date 
7/30/2010 

7/30/2010 

7/30/2010 

8/17/2010 

8/17/2010 

8/17/2010 

8/17/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00181 
P4-00182 
P4-00183 
P4-00184 
P4-00185 
P4-00186 
P4-00187 
P4-00188 
P4-00189 
P4-00190 
P4-00191 
P4-00192 
P4-00193 
P4-00194 
P4-00195 
P4-00196 
P4-00197 
P4-00198 
P4-00641 
P4-00642 
P4-00643 
P4-00644 
P4-00645 
P4-00646 
P4-00647 
P4-00648 
P4-00649 
P4-00650 
P4-00651 
P4-00652 
P4-00653 
P4-00654 
P4-00655 
P4-00656 
P4-00657 
P4-00658 
P4-00659 
P4-00660 
P4-00661 
P4-00662 
P4-00663 
P4-00664 



TABLE 2-12 
ACTIVITY BASED SAMPLING 

AREA 10 ROUND 2 

D Activity 
3E- Cutting fireline by bulldozer (30 min) 

Date 
8/19/2010 

Person 
Person 1 

Person 2 

Field Blank 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 

Index ID 
P4-00701 
P4-00702 
P4-00703 
P4-00704 
P4-00705 
P4-00706 
P4-00707 

u 

D 

n 
u 

n 

u 



G 
n 

n 
U 
n 

TABLE 2-13 
ACTIVITY BASED SAMPLING 

AREA 10 ROUND 3 

n 
U 

n u 

D 
u 

Activity 
2A- Roundtrip from flyway to Area 10 

2B.1- Felling and limbing (20 min) 

2B.2- Cutting and stacking in truck (30 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

Date 
8/3/2010 

8/3/2010 

8/3/2010 

8/3/2010 

8/3/2010 

8/3/2010 

8/3/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00241 
P4-00242 
P4-00243 
P4-00244 
P4-00245 
P4-00246 
P4-00247 
P4-00248 
P4-00249 
P4-00250 
P4-00251 
P4-00252 
P4-00253 
P4-00254 
P4-00255 
P4-00256 
P4-00257 
P4-00258 
P4-00259 
P4-00260 
P4-00261 
P4-00262 
P4-00263 
P4-00264 
P4-00265 
P4-00266 
P4-00267 
P4-00268 
P4-00269 
P4-00270 
P4-00271 
P4-00272 
P4-00273 
P4-00274 
P4-00275 
P4-00276 
P4-00277 
P4-00278 
P4-00279 
P4-00280 
P4-00281 
P4-00282 



G 
TABLE 2-13 

ACTIVITY BASED SAMPLING 
AREA 10 ROUND 3 

n 
u Activity 

3E- Cutting fireline by bulldozer (30 min) 
Date 

8/19/2010 
Person 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 

Index ID 
P4-00708 
P4-00709 
P4-00710 
P4-00711 
P4-00712 
P4-00713 

n 
u 

n 

1 u 
n u 



TABLE 2-14 
ACTIVITY BASED SAMPLING 

AREA 10 ROUND 4 
n 

n 

Q 

Q 

n 
G 

Activity 
2A- Roundtrip from flyway to Area 10 

2B.1- Felling and limbing (20 min) 

2B.2- Cutting and stacking in truck (30 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

3D- Pulaski fireline cutting (15 min) 

Date 
8/5/2010 

8/5/2010 

8/5/2010 

8/5/2010 

8/5/2010 

8/5/2010 

8/5/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00368 
P4-00369 
P4-00370 
P4-00371 
P4-00372 
P4-00373 
P4-00374 
P4-00375 
P4-00376 
P4-00377 
P4-00378 
P4-00379 
P4-00380 
P4-00381 
P4-00382 
P4-00383 
P4-00384 
P4-00385 
P4-00386 
P4-00387 
P4-00388 
P4-00389 
P4-00390 
P4-00391 
P4-00392 
P4-00393 
P4-00394 
P4-00395 
P4-00396 
P4-00397 
P4-00398 
P4-00399 
P4-00400 
P4-00401 
P4-00402 
P4-00403 
P4-00404 
P4-00405 
P4-00406 
P4-00407 
P4-00408 
P4-00409 

n 



G 
TABLE 2-14 

ACTIVITY BASED SAMPLING 
AREA 10 ROUND 4 

u 

n 

Activity 
3E- Cutting fireline by bulldozer (30 mm) 

Date 
8/25/2010 

Person 
Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 

Index ID 
P4-00757 
P4-00758 
P4-00759 
P4-00760 
P4-00761 
P4-00762 

c 
J 

Li 

u 
D 

u 
0 



n 
TABLE 2-15 

ACTIVITY BASED SAMPLING 
AREA 10ROUND5 

n 

Q 

0 
n 
U 

Activity 
2A- Roundtrip from flyway to Area 10 

2B.la- Felling and limbing (15 min) 

2B.lb- Felling and limbing (10 min) 

2B.2- Cutting and stacking in truck (15 min) 

3A- Trail maintenance, debris clearing (15 min) 

3B- Tree thinning, slash pile building (15 min) 

3C- Tree stand examination (30 min) 

Date 
8/11/2010 

8/12/2010 

8/11/2010 

8/12/2010 

8/17/2010 

8/17/2010 

8/17/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

How Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
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TABLE 2-15 

ACTIVITY BASED SAMPLING 
AREA 10 ROUND 5 

U 

U 

n 
u 
n 
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Activity 
3D- Pulaski fireline cutting (15 min) 

3E- Cutting fireline by bulldozer (30 min) 

Date 
8/17/2010 

8/25/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00635 
P4-00636 
P4-00637 
P4-00638 
P4-00639 
P4-00640 
P4-00763 
P4-00764 
P4-00765 
P4-00766 
P4-00767 
P4-00768 
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TABLE 2-16 
ACTIVITY BASED SAMPLING 

RAINY CREEK ROUNDS 1-5 

Activity Date 
8/17/2010 

8/19/2010 

8/20/2010 

8/25/2010 

8/26/2010 

Person 
Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Person 1 

Person 2 

Flow Rate 
(LPM) 

4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 
4 
2 
1 

Index ID 
P4-00665 
P4-00666 
P4-00667 
P4-00668 
P4-00669 
P4-00670 
P4-00689 
P4-00690 
P4-00691 
P4-00692 
P4-00693 
P4-00694 
P4-00714 
P4-00715 
P4-00716 
P4-00717 
P4-00718 
P4-00719 
P4-00745 
P4-00746 
P4-00747 
P4-00748 
P4.00749 
P4-00750 
P4-00769 
P4-00770 
P4-00771 
P4-00772 
P4-00773 
P4-00774 

1-Recreational Visitor Along Lower Rainy Creek 
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Phase IV-A SAP, LFM-OU3-01 

 
 
 
 
 

 
Requested by:  Lynn Woodbury  Date: 7/15/10 
 
Description of Deviations: 
 

1) SAP Section 4.7, Section 5.5, Section 6.0:  Each individual performing ABS will wear an additional “ultra-
low” flow pump (1 L/min).  During the TEM analysis, if the analyst determines that the high volume sample (4 
L/min) is overloaded and a direct preparation is not possible, the low volume sample (2 L/min) should be 
examined. If the analyst determines that the low volume sample (2 L/min) is overloaded and a direct 
preparation is not possible, the ultra-low volume sample (1 L/min) should be examined.  If it is determined 
that the ultra-low volume (1 L/min) sample cannot be analyzed directly, contact the EPA Remedial Project 
Manager for direction. 
 
2) SAP Section 5.1:  ABS will be performed in accord with the revised ABS scripts (see Mod Attachment 1). 
 
3) SAP Section 5.5, Section 8.1.2:  ABS samples will be collected and handled in accord with the modified 
procedures in SOP ABS-LIBBY-OU3 Revision 1 (see Mod Attachment 2). 
 
4) SAP Section 7.1:  Because each individual performing ABS will wear three personal monitor pumps (flow 
rates of 4.0 L/min, 2.0 L/min, and 1.0 L/min), no field duplicates of personal monitoring samples are 
necessary. 
 
5) SAP Section 7.1:  No rinsate blanks are necessary following decontamination of non-disposable equipment 
(e.g., chainsaws). 
 
6) SAP Section 7.1:  A total of 5 field blanks will be collected for ABS Scenarios 1-5 (1 per ABS event * 5 
events). 
 
7)  SAP Figure 4-2 was revised to show ABS areas for the scenario where firelines will be cut using heavy 
equipment (script #3e) (see Mod Attachment 3).  These areas were moved to ensure they were on Forest 
Service land. 
 
8)  SAP Section 1.2:  The Field Team Leader was changed to John Garr. 
 
9)  SOP No. 9 Field Documentation:  COC form was revised to allow for the standardized recording of ABS script 
# and matched samples (i.e., 4 L/min, 2 L/min, and 1 L/min for the same person for the same ABS script) (see 
Mod Attachment 4).  This information is needed by the analytical laboratory to determine appropriate target 
sensitivity and allow for analysis of low volume (or ultra-low volume samples) in the event that the high volume 
sample is overloaded. 
 
10) SAP Table 5-1:  The table was modified to distinguish the total number of samples to be collected and 
analyzed for each ABS Scenario (see Mod Attachment 5).   
 
11) Due to constraints in field implementation, for script #3e (cutting firelines using heavy equipment), 
multiple events will be performed on the same day at each ABS area.  The day selected for performing script 
#3e should be representative of conditions where asbestos releasability is expected to be high (i.e., dry soil 
conditions).  For all other ABS scripts, multiple events at each ABS area will be performed on different days. 

 

FIELD MODIFICATION APPROVAL FORM 
LFM-OU3-01 

Libby OU3 Phase 4A Sampling & Analysis Plan





                                  

Phase IV-A SAP, LFM-OU3-01 

Mod Attachment 1 
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LIBBY SUPERFUND SITE OPERABLE UNIT 3 
PHASE IV SAMPLING AND ANALYSIS PLAN 

 
ATTACHMENT A 

Revision 1 
 

ACTIVITY BASED SAMPLING (ABS) SCRIPTS 
 
 
This Attachment describes the activities to be performed by individuals performing each of the 
ABS scenarios described in the Phase IV-A Sampling and Analysis Plan (SAP).  Details on the 
number, location, and timing of ABS sampling events are provided in the Phase IV-A SAP. 
 
SCRIPT 1:  RECREATIONAL VISITORS ALONG LOWER RAINY CREEK 
 
Recreational visitors along lower Rainy Creek (between Highway 37 and the W.R. Grace 
property line) may engage in activities such as hiking and antler hunting that could disturb LA in 
source material (soil, dried stream-side sediment, and duff).  The following script will be used to 
simulate exposures during activities that are considered to be representative of recreational 
visitors along lower Rainy Creek south of the W.R. Grace property boundary.   
 
For this scenario, Rainy Creek south of the W.R.Grace property boundary will be evaluated as a 
single ABS study area.  ABS sampling will be performed by a team of two individual samplers.  
Three pumps will be worn by each sampler.  Target flow rate for the first pump is 1 liters per 
minute (LPM), the target flow rate for the second pump is 2 LPM, and the target flow rate for the 
third pump is 4 LPM.   
 
The team of two samplers will walk from the security gate on Rainy Creek Road to Rainy Creek.  
Once at Rainy Creek, the two samplers will turn on their sampling pumps.  This will be time = 0.  
Both individuals will then begin to walk up along the banks of the creek, disturbing bushes and 
other vegetation as needed to move along the bank of the creek.  Activities will include the 
samplers using their hands to push aside ground vegetation to simulate hunting for antlers.  To 
the extent possible, the samplers will cross back and forth across the creek several times so that 
the ABS activities represent exposures to disturbed sediments and brush on both sides of Rainy 
Creek. 
 
After 30 minutes moving up the drainage, the two samplers will change positions so that the 
sampler originally in the lead will be in the following position.  The team will them make their 
way back down the drainage toward the starting point.  After 30 more minutes (for a total of 60 
minutes), the ABS event ends and the air sampling pumps are turned off and the air sampling 
cassettes are capped. 
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SCRIPT 2:  RESIDENTIAL WOOD HARVESTER 
 
Residents of Libby may harvest firewood within the OU3 study area for personal use as a heating 
source.  Individuals harvesting wood within the OU3 study area may be exposed to LA fibers 
released from duff and/or soil when disturbed during walking in the woods to the selected trees, 
from tree bark when cutting down trees and sawing them into manageable size, and from tree 
bark and/or soil and/or duff when disturbed during hauling the wood to a truck or other vehicle.  
The following script will be used to simulate residential (non-commercial) wood harvesting 
activities. 
 
Two individual samplers will perform each residential wood harvesting ABS event.  Three 
pumps will be worn by each sampler.  Target flow rate for the first pump is 1 liters per minute 
(LPM), the target flow rate for the second pump is 2 LPM, and the target flow rate for the third 
pump is 4 LPM. 
 
For each ABS event at each location, each individual sampler will collect 1 sample to represent 
exposures that occur while driving to and from the location, and 2 additional samples during the 
harvesting (felling the tree, cutting it into manageable firewood sizes, stacking into the back of a 
pickup truck, and cleaning up the area).  The scenario is performed in three steps, as follows: 
 

1. Driving to the ABS Area (Script 2a, part 1) 
The individual samplers shall initiate the event by entering a pickup truck located in the 
Flyway, turning on their air monitoring pumps, and riding to the location of trees to be 
harvested (identified by the US Forest Service ) in the truck with the windows open.  
Once arriving at the tree harvesting location, the truck will be parked along the US Forest 
Service road, the air monitoring pumps will be turned off and the air sampling cassettes 
will be capped and set aside until they are re-activated during the drive away from the 
ABS area. 
 
2.  Felling, Limbing, Cutting and Stacking (Script 2b) 
The wood harvesting scenario is begun by each individual exiting the pickup truck, 
attaching new filter cassettes to the low volume and the high volume pumps, and turning 
the pumps on. 
 
During each ABS event at each designated location, the samplers will harvest one tree 
identified by the US Forest Service.  The samplers shall hike to the tree and one of the 
samplers will fell the tree and remove branches using a chainsaw.  The second individual 
will haul the cut branches and place them in a pile nearby and perform clean up.  The 
duration of this activity will vary depending on the size of the tree and the distance from 
the road, but is expected to average approximately 20 minutes.  After felling the tree and 
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removing the branches, if necessary, the samplers shall attach the cut tree to a cable and 
haul it to the road near the vehicle.  Then one sampler will cut the felled tree into pieces 
of appropriate size for use in wood burning stoves (usually about 16-24 inches in length) 
and the other sampler will haul the firewood back to the bed of the truck.  After 15 
minutes, the samplers will reverse roles and continue for another 15 minutes.   The total 
duration for this activity is 50 minutes.  
 
In order to help minimize the chances of generating overloaded filters, the exposures 
associated with the wood harvesting activities described above may be captured on two 
sequential cassettes.  The optimal break point between the two sequential cassettes will 
be between felling/limbing and cutting/stacking.  In other words, the first wood 
harvesting sample would include hiking to the tree, felling, limbing, and hauling to the 
road, and the second wood harvesting sample would include cutting and stacking.     
 
All individuals who perform this activity must be properly trained in the safe use of 
gasoline powered saws and in safe procedures for felling trees. 
 
After 50 minutes of cutting and hauling wood to the truck, the harvesting scenario is 
ended.  Each individual shall turn off their pumps and remove and cap the cassettes.  The 
area shall be further cleaned up as necessary after sampling has ended.  
 
3. Driving from the ABS Area (Script 2a, part 2) 
After removing the cassettes used for wood harvesting, each individual shall re-attach the 
same cassettes as were used during the truck ride to the area.  The pumps will then be re-
activated, and the pickup truck shall be driven back to the Flyway (windows open).  Once 
at the Flyway, the driving scenario is ended and the pumps will be turned off and each 
cassette removed and capped. 
 

At the Flyway, the wood shall be off-loaded from the truck and placed into a pile for potential 
future use in burning1.  The wind direction and speed at the sampling location should also be 
monitored. 
 
SCRIPT 3:  US FOREST SERVICE WORKER 
 
U.S. Forest Service workers within the OU3 study area may be exposed to LA fibers during a 
variety of activities.  These include activities routinely performed as part of the Forest Service’s 
land management responsibilities such as maintenance of roads and trails, thinning of trees and 
vegetation, and surveying trees (stand exam).   In addition to routine land management activities, 
US Forest Service personnel respond to forest fires in the Kootenai National Forest.  Fire 

                                                 
1 The potential risks associated with burning wood collected from OU3 will be evaluated as part of the OU4 risk 
assessment, and will not be included in OU3. 
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fighting activities include those associated with initial ground attack, aerial attack, and sustained 
ground attack. 
 
For the purposes of the Phase IV ABS investigation, the following scripts will be used to 
simulate a range of activities that are considered to be representative.  ABS sampling will be 
performed by a team of two samplers except where noted.  Three pumps will be worn by each 
sampler.  Target flow rate for the first pump is 1 liters per minute (LPM), the target flow rate for 
the second pump is 2 LPM, and the target flow rate for the third pump is 4 LPM. 
 
Script 3a.  Trail Maintenance 
 
Trail maintenance consists mainly of clearing vegetation from the trail.  Samplers will travel to 
the designated ABS locations and park on the roadway.  Samplers will exit the vehicle and hike 
to the designated trail location.  Once at the designated trail, samplers will turn on the air 
sampling pumps.  One sampler will use a saw head trimmer to clear trees and brush to a width of 
about 1-2 feet, and to a height of about 8 feet.  The second individual will haul the cut vegetation 
off the trail.  After 15 minutes, the two individuals shall reverse roles.  After 30 minutes, the 
ABS activity is ended, and both individuals shall turn off their air sampling pumps and cap their 
sampling cassettes. 
  
Script 3b.  Tree Thinning 
 
Tree thinning consists of cutting small trees (2-4 inches in diameter) and hauling the wood into a 
“slash” pile.  This activity will be performed for a period of 30 minutes.  One individual will cut 
for 15 minutes, while the second individual hauls wood to a pile.  After 15 minutes, the roles are 
reversed.  After 30 minutes, the ABS activity is ended, and both individuals shall turn off their 
air sampling pumps and cap their sampling cassettes.   
 
Script 3c.  Stand Examination 
 
Stand examination consists of obtaining measurements of the girth and height of trees in a stand, 
and collecting borings from the trees to determine age.  Both samplers will perform or simulate 
all of these activities.  Measurement of tree diameter will be performed by passing a measuring 
tape around the tree at a height of about 1 meter.  Measurement of tree height (typically done 
using a cinometer to measure the angle from a reference point to the top of the tree) will be 
simulated by walking to a reference point about 10-15 meters from the tree, and looking up to 
observe the top of the tree (actual measurement of the angle with a clinometers is not required).  
Collection of a core using an increment borer is described in SOP Tree-Libby-OU3 (see 
Attachment B).  This scenario will be performed by both samplers for a period of 30 minutes.  
After 30 minutes, the ABS activity is ended, and both individuals shall turn off their air sampling 
pumps and cap their sampling cassettes.   
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Script 3d.  Cutting a Fireline by Hand 
 
Cutting a fireline by hand consists of establishing a fuel break 18 inches wide by removing as 
much combustible material as possible.  This task requires initial removal of trees and brush 
using a chainsaw.  Then a Pulaski tool or other similar device is used to scrape away all 
combustible material down to mineral soil to establish a line about approximately 18 inches 
wide.  During an initial attack of a forest fire, these activities are typically done by a crew of 4-6 
fire fighters.  For the ABS scenario, 2 samplers will participate.  This activity will be performed 
for a period of 30 minutes.  The 2 samplers will work approximately 10 feet apart.  After 15 
minutes, the relative positions of the 2 samplers will be reversed.  After 30 minutes, the ABS 
activity is ended, and both samplers shall turn off their air sampling pumps and cap their 
sampling cassettes. 
 
Script 3e.  Cutting a Fireline with Heavy Equipment 
 
Cutting a fireline with heavy equipment involves using a dozer or tractor plow to remove 
vegetation and all combustible material down to mineral soil within a line as wide as the dozer or 
tractor blade.  This activity is typically done by a crew consisting of one dozer boss and a crew 
of several fire fighters.  For the ABS scenario, 2 samplers will participate.   One sampler will act 
as the dozer boss and will operate the dozer or tractor plow to cut the fireline.  The other sampler 
will perform activities to simulate a firefighter.  The second sampler shall be no closer than 100 
feet from the heavy equipment and will pick up and discard excavated combustible material from 
inside the fireline to outside the fireline.  This activity will be performed for a period of 30 
minutes.  After 30 minutes, both samplers shall turn off their air sampling pumps and cap their 
sampling cassettes.  The dozer/tractor plow operator will then pull back the excavated lines to 
clean up the area. 
 
SCRIPT 4:  EXPOSURE OF GROUND-BASED FIREFIGHTERS TO SMOKE 
 
U.S. Forest Service workers who fight fires on the ground within the OU3 study area may be 
exposed to LA in air released by burning of contaminated duff and trees.  This “smoke” exposure 
pathway will be evaluated after the results from Scripts 3d and 3e are available and have been 
evaluated. 
 
The objective of this activity is to characterize LA levels in smoke released from high-intensity 
fires.  This will be achieved by burning two large slash piles that presently exist in OU3.  All 
such simulated wildfire burns in OU3 will be performed in accord with all requirements and 
recommendations of the U.S. Forest Service.  One or more U.S. Forest Service staff will be 
present at all simulated wildfire events. 
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Script 4a.  Personal ABS Samples 
 
Four samplers will wear personal air monitors during each simulated wildfire.  Three pumps will 
be worn by each sampler.  Target flow rate for the first pump is 1 liters per minute (LPM), the 
target flow rate for the second pump is 2 LPM, and the target flow rate for the third pump is 4 
LPM.  The pumps will not be activated until the fire is generating significant levels of smoke.  
When smoke generation is significant, the pumps will be activated and each individual wearing 
the monitors will move about the area of the controlled burn, including time in the cross-wind 
and down-wind directions.  The primary purpose is to capture exposures related to smoke release 
rather than soil or duff disturbance.  After 30 minutes, the ABS activity is ended, and both 
samplers shall turn off their air sampling pumps and cap their sampling cassettes. 
 
Script 4b.  Stationary Monitors 
 
Four stationary monitors will be installed around the perimeter of each simulated wildfire.  These 
will be positioned approximately 90° apart, with one station being located in the predominant 
downwind direction at the time the fire is initiated.  Each perimeter monitor should be 
sufficiently distant from the fire that it is not threatened by the heat from the fire.  The perimeter 
monitors will not be activated until the fire is generating significant levels of smoke.  Once the 
pumps are activated, each sample will be collected for a period of 30 minutes.  After 30 minutes, 
the stationary pumps will be turned off and the sampling cassettes capped. 
 
In addition, if smoke from either of the simulated wildfires is blowing towards any of the three 
fixed-base contingency monitors described in Attachment D (See Section 4.1 of Attachment D), 
one or more of these monitors should also be activated during the simulated wildfire.   
 
Following the fire, stationary air samples will be collected from each of the four perimeter air 
monitors for 2 additional days to determine if fibers remain in the air or are dispersed by the 
wind.  Because smoke emission will be much lower than during the fire, sampling time can be 
increased from 30 minutes to 60 minutes per sample to help decrease the analytical sensitivity. 
 
SCRIPT 5:  EXPOSURE OF PILOTS TO SMOKE 
 
Currently, within the Fire Suppression Restricted Zone (FSRZ) of the OU3 study area , U.S. 
Forest Service personnel fight forest fires by air, either in fixed wing aircraft or in helicopters 
that are used to drop water or fire retardant on burning areas.   These individuals may be exposed 
to LA that has been released into the air by the fire. 
 
In order to characterize the exposure of aircraft pilots during fire suppression flights, a stationary 
sampling pump will be installed in the cockpit of one or more aircraft deployed for fighting fires 
within the OU3 study area.  The air sampling cassette will be positioned to sample cockpit air, 
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but will be located in a position that does not interfere with the pilot’s vision or ability to operate 
the aircraft. 
 
Script 5a.  Responding to Simulated Wildfires in OU3 
On the day(s) when simulated wildfires are performed in OU3 (see Script 4), one aircraft shall 
fly over the simulated wildfire area after the smoke plume is well established, simulating a flight 
path that would be used to attack the fire.  Two such simulated aerial attacks shall be performed 
per simulated wildfire, resulting in 2 filters per wildfire (four total).  
 
For each simulated attack, the air sampling pump will be turned on when the pilot is preparing 
for takeoff, and will be turned off when the pilot returns to base.  For each sample collected, the 
time of the flight (from takeoff to landing) will be recorded, along with information on the 
location of the fire and the type of aircraft. 
 
Script 5b.  Responding to Authentic Wildfires in OU3 
When an aerial response to an authentic wildfire in the exclusion zone of OU3 is called for, the 
USFS will notify Remedium.  If the fire is generating significant smoke, Remedium will 
immediately send a person to the airfield to perform all necessary activities associated with 
calibrating and activating the pump and collecting the samples (as described above).  It is 
understood that, in some cases, the pilot may be required to begin flights before this can be 
achieved.  In this event, the pump will be activated during the first available time when the 
aircraft returns to base between trips to the fire. 
 
SCRIPT 6:  EXPOSURE OF AREA RESIDENTS TO SMOKE FROM FOREST FIRES 
 
EPA (2009b) previously established a plan for collecting stationary air samples at three 
monitoring locations to evaluate exposures of residents in Libby in the event of a significant 
forest fire in the Fire Suppression Restricted Zone of OU3.  This original “contingency air 
monitoring plan” has been revised to incorporate the addition of one mobile air monitoring 
station that will be placed in a downwind location from any authentic wildfire that generates 
significant smoke in OU3.  This revised “contingency air monitoring plan” is provided as 
Attachment D to this SAP. 
  
In brief, when notified by the USFS of a fire in the exclusion zone of OU3 that is large enough to 
generate significant smoke, a designated point of contact who is a contractor to Remedium will 
activate stationary air sampling pumps previously deployed at three locations: 
 

• CDM office building in Libby 
• USFS Ranger station along Highway 37 
• McGillivray Campground on the west shore of Lake Koocanusa. 
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Unless smoke levels are so high as to cause filter overloading, sampling duration for these 
samples will be 24 hours, changing to new filters every 24 hours until the fire is extinguished. 
 
In addition to these three stationary monitors at fixed locations, a fourth monitoring station 
capable of collecting two independent samples (field duplicates) will be established in an 
accessible area downwind of the fire.  The monitors will be transported to the collection site by 
truck.  The sampling location and distance from the fire will depend on the conditions of the fire.  
Although details may vary, it is envisioned that the two monitors will be placed on a tripod in the 
back of the truck, which will be driven to the nearest accessible area that is being impacted by 
smoke from the fire.  Once at the sampling location, the pumps shall be calibrated and the pumps 
turned on.  The target flow rate for these samplers will be 4-6 LPM.  Unless safety concerns 
dictate otherwise, this sampler shall be collected for duration of about 30 minutes.  During 
sample collection, the coordinates of the monitor will be recorded.  This information will be used 
later, in combination with data on the fire location, to establish the distance and direction of the 
monitor relative to the fire.  The wind direction and speed at the sampling location should also be 
monitored. 
 
NOTE:  In all cases, it is critical that this sampling effort be performed in a way that does 
not endanger that health or safety of the sampling personnel.  If conditions are considered 
to be potentially unsafe, the sampler should evacuate the area immediately. 



                                  

Phase IV-A SAP, LFM-OU3-01 

Mod Attachment 2 
 

SOP ABS-LIBBY-OU3, Revision 1 
 





Libby Superfund Site Operable Unit 3 Standard Operating Procedure 
 

SOP ABS-LIBBY-OU3 
Rev. No. 1 

July 13, 2010 
Page 2 of 16 

 
1.0 PURPOSE 
 
The purpose of this Standard Operating Procedure (SOP) is to provide a standardized method for 
collection of air samples during activity-based sampling (ABS) for Libby amphibole asbestos 
(LA).  This SOP was developed based on procedures provided in ERT SOP #2084 (Rev 0) 
Activity-Based Sampling for Asbestos and Libby SOP EPA-LIBBY-01 (Rev 1) Sampling for 
Asbestos Fibers in Air.   
 
This procedure will be used by USEPA Region 8 for the Remedial Investigation work for 
Operable Unit 3 (OU3) performed at the Libby Asbestos Superfund site. 
 
2.0  RESPONSIBILITIES 
 
All staff involved with the collection of ABS air samples are responsible for understanding and 
implementing the requirements contained herein as well as other related project-specific 
requirements. 
 
Team Leader – The team leader is responsible for communication with EPA regarding status and 
progress of the sampling event and providing support to field team staff to ensure all necessary 
resources are available for implementation of the ABS program. 
 
Field Team Leader (FTL) – The FTL is responsible for ensuring that the specifics related to the 
ABS program described in this procedure are followed by all staff and that all quality 
assurance/quality control (QA/QC) procedures related to this program are implemented. 
 
Field Team Members – The field team members are responsible collection and documentation of 
samples as described in the applicable Sampling and Analysis Plan (SAP) and this SOP. 
 
3.0 METHOD SUMMARY 
 
At present, models are not available to accurately predict asbestos exposure in air that result from 
disturbance of an LA-contaminated source based only on measures of LA in the source (e.g., soil).  
Therefore, personal monitoring in the form of ABS is the most appropriate technique to estimate 
exposure (USEPA 2008).  As part of ABS, USEPA or contractor personnel trained in hazard 
recognition and mitigation, serve as surrogates for the potentially exposed populace of interest.  
ABS simulates particular activities in order to mimic and evaluate or predict personal exposures 
from disturbance of materials potentially contaminated with asbestos.  Air is drawn through a fine-
pore filter in order to trap any suspended particulate material in the air, including suspended 
asbestos fibers.  ABS air samples are collected from the breathing zone of the subject at an 
appropriate air flow rate.  These filters are then examined using an appropriate microscopic 
technique to observe, characterize, and quantify the number of asbestos fibers on the filter.  Air 
filters collected in this way are suitable for examination by a variety of microscopic techniques, 
including transmission electron microscopy (TEM), phase contrast microscopy (PCM), and 
scanning electron microscopy (SEM). 
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4.0 FIELD EQUIPMENT 

 
• Personal sampling pump – The selected sampling pump will be capable of a flow-rate and 

pumping times sufficient to achieve the desired air sample volume.  The sampling pump will 
provide a non-fluctuating air-flow through the filter, and will maintain the initial volume flow-
rate to within ± 10% throughout the sampling period.  For personal air sampling, a portable 
high volume AC powered sampler or low volume battery-operated pump are acceptable, 
depending on whether the activities of the individual are impaired by the tethering imposed by 
the power cord needed for the high volume pump. 
 

• Filter cassettes – A commercially available, 25-millimeter (mm), three-piece cassette with a 50 
mm electrically-conductive extension cowl pre-loaded with a 0.8 micrometer (µm) mixed 
cellulous ester (MCE) filter. 

 
• Inert tubing – Tygon tubing used in the sampling train to connect the outflow end of the 

sample cassette to the sampling pump.  Tubing has a 1/4” inner diameter and 7/16” outer 
diameter. 

 
• Rotameter – A rotameter calibrated such that the operator can measure flow rates to ±5% 

accuracy at the expected sampling flow rate. 
 
• Rotameter calibration source – A bubble burette or other primary calibration standard may be 

used to calibrate the rotameter. 
 
• Field sample data sheets (FSDS) – Specific data related to the collection of each sample will 

be recorded on an OU3-specific ABS air FSDS (see Attachment 1).  This sheet will contain all 
relevant information regarding equipment used, flow rates, and collection times.  

 
• Chain of custody (COC) forms – Documentation of chain of custody signatures/dates and 

requested analyses for each sample collected will be recorded on an OU3-specific COC form. 
 
• Field logbook 
 
• Spring clips 

 
• Plastic bags  
 
• Sample labels 
 
• Clear packaging tape 
 
• Ink pen 

 
• Personal protective equipment (PPE) 
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• Power sources (e.g., batteries, power inverters, generators) 

 
• Miscellaneous tools (e.g., screwdriver, pliers, scissors) 
 
5.0 REAGENTS 
 
Reagents are not required for the collection or preservation of asbestos air samples. 
 
6.0 SAMPLING PROCEDURES 
 
6.1 Identification of ABS Areas 
 
ABS areas will be specified in the applicable SAP.  Within the constraints of ABS, and to the 
degree practical, the potential for particulate migration from the ABS area to other areas where 
human exposure might occur should be minimized, and constraints or mitigation protocols should 
be established to help minimize inadvertent public exposure. 
 
6.2 Selection of Air Volumes and Flow Rates 
 
Target air volumes and flow rates will be specified in the applicable SAP.  For activities that 
generate a large quantity of dust, flow rates and sample times may be adjusted to ensure the 
sample filter has proper loading for the required analytical analysis and sensitivity goals.   
 
While high flow rate are desirable because they increase the volume of air sampled, high flow 
rates may result in filter damage due to failure of its physical support associated with increased 
pressure drop, leakage of air around the filter mount so that the filter is bypassed or damage to the 
asbestos structures (e.g., breakup of bundles and clusters) due to increased impact velocities (ISO 
10312).  High flow rates can also tear the filters during initial pump startup due to the shock load 
placed on the filter when the pump is first started.  
 
In no event shall a sample be collected at a flow rate lower than 0.92 L/min, since the linear flow 
velocity would fall below 4 cm/sec, which is the minimum velocity specified by ISO 10312. 
 
6.3 Sample Collection 
 
There are a variety of ABS activities that can be performed (e.g., ATV riding, raking, jogging).  
The specific ABS activity to be performed will be specified in the appropriate SAP.  The SAP 
should include a detailed ABS “script” of these activities. 
 
For all ABS events, except as noted otherwise, air samples will be collected from the breathing 
zone of the event participants. The breathing zone can be visualized as a hemisphere 
approximately 6 to 9 inches around an individual’s face. Breathing zone samples provide the best 
approximation of the concentration of contaminants in the air that an individual is actually 
breathing. Specific breathing zone heights should be determined on a project-by-project basis. 
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ABS air samples should be collected as follows: 
 

1. Place a sample label on the sample cassette indicating the unique Index ID.  
 

2. Secure the cassette on the lapel just below the face of the individual being monitored using 
spring clips.  Orient the cassette so the open face of the cowel is pointing downward to 
avoid any particles entering the filter by precipitation. 

 
3. Remove the protective cap over the open face of the cowel and turn on the calibrated 

pump.  Store cassette covers and end plugs in a clean area (e.g., closed bag) during the 
sampling period). 

 
4. Record the starting time, initial flow rate, and all other relevant sample information on the 

appropriate FSDS form. 
 

5. Perform the ABS activity in accordance with the script specified in the appropriate SAP. 
 

6. For sampling events that last longer than 2 hours, perform a check of the filter cassette and 
flow rate every 2 hours.  During this check,  
 

-inspect the filter cassette to ensure that it has not been disturbed 
-inspect the filter for overloading and particle deposition (note: if particle 
deposition is observed on the inside of the cowl, it may be necessary to ground the 
cowl to reduce static charge) 
-check the pump flow rate (see Section 7.3 below) 

 
7. After the sampling period has elapsed, measure the end time and ending flow rate on the 

appropriate FSDS form. 
 

8. Turn off the pump and remove the cassette from the pump.  Cap the input end and plug the 
pump end of the cassette. 
 

9. At OU3, the sealing and bagging of each cassette will not be performed.  Rather, sample 
cassettes will be stored and transported in the boxes they were shipped in to maintain them 
in an upright position. The entire box will be sealed with a custody seal. 
 

If it is necessary to relieve a participant from the activity, another sample collector should be 
suited and ready to participate in the ABS prior to the personnel exchange.  The participant will 
stop the activity, remove any sampling apparatus, and pass it to the relief participant.  The original 
participant will assist the relief participant with donning the sampling apparatus.  If the exchange 
is anticipated to take less than 60 seconds, the sampling pumps and event time clock will not be 
halted during the exchange.  If the exchange requires more than 60 seconds, the pump and event 
clock will be stopped until activity is reinitiated. 
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6.4 Sample Handling and Storage 
 
After collection, sample cassettes must be handled gently to avoid disturbing the particulate 
deposited on the filter and to minimize the potential of imparting a static charge to the cassette.  In 
particular: 
 

• Keep the cassette with the intake end up.  This helps prevent any materials on the filter 
from being dislodged. 

• Do not put sampling cassettes in shirt or coat pockets, since this could lead to static charge 
that could disturb the dust deposited on the filter media. 

 
Place the labeled cassette with the open end of the cowl facing up in the shipping container.  Use 
packing material to prevent jostling or damage to the cassettes. Do not use vermiculite or any 
other type of fibrous packing material for samples. 
 
Cassettes will be shipped to the analytical laboratory under COC procedures in a cooler with a 
handle on top.  The handle will prevent the cooler from being shipped upside-down and will help 
ensure the cassettes remain vertical with the open end of the cowl facing up. 
 
7.0 CALIBRATION PROCEDURES 
 
Each sampling pump will be calibrated before the start of each air sample collection event.  This is 
to ensure that each sampling pump is measuring the flow rate or volume of air correctly.  
 
7.1 Calibration of Rotameter with an Electronic Calibrator 
 
Rotameters used for pump calibration are calibrated to a primary flow standard.  Calibration of the 
rotameter to the primary flow standard shall occur once at the beginning of the sampling program, 
and quarterly thereafter, as needed.  Documentation of rotameter calibration may be provided 
either on FSDS sheets, or using Attachment 2, whichever is most convenient. 
 
Procedures for rotameter calibration with the primary flow standard meter are as follows: 
 

1. If the electronic calibrator does not automatically adjust to account for temperature and 
pressure changes, obtain the actual temperature and pressure in Libby, MT from the local 
National Oceanic and Atmospheric Administration (NOAA) weather station or from 
temperature and weather reference centers.  Record actual temperature and pressure in the 
fields provided on the Precision Rotameter Calibration Data Sheet (Attachment 2). 

2. Set up the calibration train as shown in EPA SOP #2015 Figure 4 (Attachment 3) with the 
sampling pump, rotameter, and primary flow meter. 

3. Hold the rotameter as vertical as possible. 
4. Turn the sampling pump on. 
5. Adjust the pump until the desired flow rate, as indicated by the primary flow meter, is 

attained. 
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6. Record the rotameter ball reading, as read from the middle of the flow ball, for this flow 
rate.  Record the value in the Ball Reading column on the rotameter calibration data sheet 
(Attachment 2) or the FSDS sheet, as appropriate. 

7. Unless performed automatically by the primary flow meter, repeat sets 5 and 6 10 times, 
and average the results. 

8. Repeat this process for all target flow rates, or for 10 intervals over the range of the 
precision rotameter. 

 
7.2 Calibration of Sampling Pump with a Rotameter 
 
Prior to the start of each air sample collection event, each sampling pump will be calibrated with a 
rotameter that has been calibrated as described above.  The procedures used for sampling pump 
calibration are as follows: 
 

1. Set up the calibration chain as shown in EPA SOP #2015, Figure 5 (Attachment 3) using a 
rotameter, sampling pump and a representative sample cassette. The sample cassette to be 
used for sampling is installed between the pump and the calibrator.   

2. To set up the calibration train, attach one end of tubing to the sample cassette base; attach 
the other end of the tubing to the inlet plug on the pump.  Another piece of tubing is 
attached from the sample cassette cap to the rotameter. 

3. Hold the rotameter as vertical as possible. 
4. Turn the sampling pump on. 
5. Adjust the sampling pump until the middle of the float ball on the rotameter is lined up 

with the pre-calibrated flow rate value. 
6. Each rotameter used for field calibration will be transported to and from each sampling 

location in a sealed zip-top plastic bag.  The sample cassette cap and attached tubing for 
rotameter checks will be stored in the site enclosure in a plastic bag. 

 
7.3 Adjustment of Flow Rates During Flow Checks 
 
For long-duration ABS events (> 2 hours), flow checks will be performed every 2 hours during the 
ABS activity.  During these checks, flow rates will be adjusted back to the target rate.  Adjustment 
of flow rates during flow checks will be performed as described below. Should the flow rate 
change from the target flow rate, the following procedure will be used to make the adjustment:   
 

1. Connect the rotameter as described in Section 7.2 steps 1 to 3. 
2. Record the observed flow rate and time of observation. 
3. Adjust the flow rate to the target flow. 

 
8.0 CALCULATION OF AIR VOLUME 
 
Air volume for a sample is calculated based on the flow rate and sample collection duration as 
follows: 
 

Air Volume (L) = Flow Rate (L/min) A Sample Collection Duration (min) 
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The air volume may be calculated manually using the fields on the FSDS (see Attachment 1), or 
may be calculated electronically using an Excel spreadsheet (e.g., see Attachment 4 for an 
example).  If used, copies of all electronic volume tracking spreadsheets will be provided to the 
project data manager at the conclusion of each sampling event, and will be placed in the project-
specific FTP site within one week from completion of each sampling event. 
 
The sample volume should be recorded on the COC form which is provided to the analytical 
laboratory.  For lot blanks and field blanks, the associated air volume should be recorded as zero. 
 
If the flow rate changes by more than 5% during the sampling period, the average of the pre- and 
post-sampling rates will be used to calculate the total sample volume.  If at any time the 
measurement indicates that the flow-rate has decreased by more than 30%, sampling should be 
terminated.  Depending on the type of sampling pump used, it may be possible to salvage the 
sample if sufficient volume was collected; however, it may not be representative of the time it 
takes for the actual activity to be completed.  Depending on the type of sampling pump used, the 
actual sampling time in hours and minutes before the sampling fault may be displayed and an 
actual sample volume calculated.  If the fault was due to battery failure, it may be possible to 
check the post-sampling flow. 
 
9.0 QUALITY ASSURANCE / QUALITY CONTROL 
 
Lot Blanks 
 
Before sampling begins, two cassettes from each filter lot should be randomly selected and 
submitted for analysis.  These lot blanks will be analyzed for asbestos by the same method as used 
for the field samples to ensure that cassettes are free from asbestos contamination.  The area of the 
filter examined should be no less than 0.1 mm2, unless specified otherwise in a project specific 
plan.  If asbestos is detected in any lot blank, the entire cassette lot should be rejected for use. 
 
Field Blanks 
 
Field blanks are used to determine if any contamination has occurred during sample handling.  A 
field blank is prepared by opening the filter cassette in the area where the field samples will be 
taken, and then closing and sealing the sample in a manner similar to the field samples.  Field 
blanks should be assigned a unique Index ID.  Field blanks will be collected at a frequency 
specified in the project-specific SAP.  In the absence of such specification, the rate should be no 
less than 5%.  The area of the filter examined should be no less than 0.1 mm2, unless specified 
otherwise in a project specific plan.    
 
Field Duplicates 
 
Field duplicates are used to evaluate the sampling and analysis variability across air samples. Field 
duplicate air samples will be collected at a frequency specified in the project-specific SAP.  In the 
absence of such specification, the rate should be no less than 5%.  Each field duplicate will be a 
sample collected concomitantly with the field sample.  Field duplicate samples should be labeled 
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with a unique Index ID.  Sample details should be recorded on the appropriate FSDS form, 
including the unique Index ID of the “parent” field sample.   
 
 
10.0 HEALTH AND SAFETY 
 
Inhalation of asbestos fibers is hazardous to human health.  When working with potentially 
hazardous materials, personnel should follow USEPA, OSHA, and corporate health and safety 
procedures.  For all ABS, appropriate PPE, including Tyvek coveralls, protective gloves and foot 
wear, and a respirator with HEPA filter cartridges (P-100 or equivalent) should be worn to protect 
participants.  Details regarding PPE and other protective measures should be specified in the site-
specific Health and Safety Plan (HASP).  Special consideration should be given to the physical 
safety of the event participants as well as heat stress associated with performing vigorous activities 
in impermeable clothing. 
 
11.0 REFERENCES 
 
International Organization for Standardization.  1995.  Ambient Air – Determination of asbestos 
fibres – Direct-transfer transmission electron microscopy method.  ISO 10312:1995(E). 
 
USEPA.  2008.  Framework for Investigating Asbestos-Contaminated Sites.  Report prepared by 
the Asbestos Committee of the Technical Review Workgroup of the Office of Solid Waste and 
Emergency Response, U.S. Environmental protection Agency.  OSWER Directive #9200.0-68. 
http://epa.gov/superfund/health/contaminants/asbestos/pdfs/framework_asbestos_guidance.pdf  
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ATTACHMENT 1 
 

FIELD SAMPLE DATA SHEET (FSDS) FOR ABS AIR SAMPLE COLLECTION 
 
 
 
 
 
 
 
 
 
 



FSDS Rev6  Sheet No.: P4-_______ 

Database Entry:  Database QC: 

 

PHASE IV 
LIBBY OU3 FIELD SAMPLE DATA SHEET 

ACTIVITY-BASED SAMPLING (ABS) PERSONAL AIR MONITORING 
 
ABS Area: ______ ___  Sampling Date: ______________   Sampling Team: MWH     Field Logbook:_______________ Pgs: ____________ 
 
ACTIVITY: _____________________________________________________________________________________ 
 
Person #1:  ________________________  
                   (4.0 LPM)                                                (2.0 LPM)                                             (1.0 LPM) 

 

                                                        
  
  Person #2: _________________________   
                  (4.0 LPM)                                                (2.0 LPM)                                             (1.0 LPM)    
                                                                                                                                                                                                               

                                                        
 
   Cassette Lot Number: _________________                   Field Blank ID: _________  

                                  ___________                                                                   

 
Activity Sample    
Time (hh:mm) 

Corrected Rotameter Flow Rate (LPM) 
Pump   1 Pump    2 Pump   3 Pump   4 Pump   5 Pump   6 

  Start  Stop Start Stop Start Stop Start Stop Start Stop Start   Stop Start Stop 

Person #1        

    

    

    Person #2   

 
    Person #1: 4.0 LPM Pump ID: ________ 2.0 LPM Pump ID: _________ 1.0 LPM Pump ID: ________ Rotameter ID: _________GPS ID: ________ 
 
    Person #2: 4.0 LPM Pump ID: ________ 2.0 LPM Pump ID: _________ 1.0 LPM Pump ID: ________ Rotameter ID: _________GPS ID: ________ 

 
           
             VOLUME CALCULATION Person #1                                                                              VOLUME CALCULATION Person #2                                     
 
4L Ave. Flow Rate =_______LPM  x ____ Min. = _______ L                                 4L Ave. Flow Rate =_______LPM  x ____ Min. = _______ L      
 
2L Ave. Flow Rate = _______ LPM  x  ____ Min. = _______ L                              2L Ave. Flow Rate = _______ LPM  x  ____ Min. = _______ L 
 
1L Ave. Flow Rate= _______ LPM  x  ____ Min. = _______ L                               1L Ave. Flow Rate= _______ LPM  x  ____ Min. = _______ L 
 
GPS Location:     X:____________________  Y:______________________ 
 
Field Comments: _____________________________________________________________________________________________________ 
 
Primary/Rotameter Rate (LPM):   Before: ______/______   End: ______/______ 
 
Wind Direction:________  Wind Speed: ________ MPH                       NOTE: Use primary  (true) equivalent flow rate for volume calculation 
 
 

 
Field Data Entered by:  Field Entries Checked by:  

FIELD BLANK 
AFFIX LABEL HERE 

 
AFFIX LABEL HERE 

 
AFFIX LABEL HERE 

 
AFFIX LABEL HERE 

 
AFFIX LABEL HERE 

 
AFFIX LABEL HERE 

 
AFFIX LABEL HERE 
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ATTACHMENT 2 
 

PRECISION ROTAMETER CALIBRATION DATA SHEET 
 

 
 
 

Calibration Date: ________________  Calibration By: ____________________________ 
Rotameter ID: __________________  Primary Standard ID: _______________________  
 
If calibrator does not automatically adjust for temperature and pressure, specify – 
 

Actual Temp (ºF): ________________ Actual Pressure (in. Hg): ____________________  
 
Ball Reading = Y (mid-ball)                                              Flow Rate = X1 (L/min) 
1.  ___________________                                              __________________ 
2.  ___________________                                              __________________ 
3.  ___________________                                              __________________ 
4.  ___________________                                              __________________ 
5.  ___________________                                              __________________ 
6.  ___________________                                              __________________ 
7.  ___________________                                              __________________ 
8.  ___________________                                              __________________ 
9.  ___________________                                              __________________ 
10.  __________________                                              __________________ 
 
Rotameter Calibration Procedure: 
 
1. Obtain the actual temperature and actual pressure in Libby, MT from the MET station.  If calibrator 

does not automatically adjust for temperature and pressure, record the actual temperature and 
actual pressure in the fields provided above. 

2. Calibrate rotameter to desired ball reading with a sampling pump and cassette in-line.  Cassette 
must be the same type and from the same lot of cassettes that will be used for sampling.  Record 
value in Ball Reading column. 

3. Check adjusted flow rate of sample pump to the Dry Cal flow calibrator primary flow standard.  10 
repetitive flow measurements will be averaged and that result recorded in the Flow Rate column for 
the selected interval. 

4. Repeat this process at 10 intervals over the range of the precision rotameter. 
5. Input data into rotameter calculation sheet to generate the corrected flow rate. 
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 ATTACHMENT 3 
 

CALIBRATION TRAIN FIGURES 
(from EPA SOP #2015) 
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ATTACHMENT 4 

EXAMPLE VOLUME TRACKING SPREADSHEET 
 

Index ID Pump 
ID 

Flow 
Meter 

Pump 
Fault? 

(Yes/No) 
Pump Comments 

Start Information Stop Information Data Entry 
Checked 

by 

Total 
Sample 

Volume (L) 
Date 

(mm/dd/yy) 
Time 

(hh:mm) Counter Date 
(mm/dd/yy) 

Time 
(hh:mm) Counter Flow 

(L/min) 

Example 
P4-00001 

G-
04897 677YHG No No issues 

encountered 08/01/07 8:00 1256.7 08/06/07 14:15 1456.8 1.8 CLW 14,392 

                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            
                            

 



                                  

Phase IV-A SAP, LFM-OU3-01 

Mod Attachment 3 
 

Revised Figure 4-2 
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Phase IV-A SAP, LFM-OU3-01 

Mod Attachment 4 
 

Revised Chain-of-Custody Form 



LIBBY OU3 PHASE IV - CHAIN-OF-CUSTODY RECORD/REQUEST FOR ANALYSIS COC No.
PAGE:

Index ID Date RemarksTime Media

Air

Air
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Air
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Air

Air

Air

Air
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 (a

)

SAMPLES ANALYSIS 
REQUEST

TOTAL NUMBER OF CASSETTES

(a) Libby specific modifications

SIGNATURE PRINTED NAME COMPANY SIGNATURE PRINTED NAME COMPANY

RELINQUISHED BY: RECEIVED BY:TIMEDATE

LABORATORY COMMENTS/CONDITION OF SAMPLES

ENTERED BY: (Signature)

METHOD OF SHIPMENT:

PROJECT MANAGER:

CARRIER/WAYBILL NO:

DATE:

DESTINATION:

OF:

Activity
Code Fl

ow
 R

at
e 

(L
P

M
)

Person

DISTRIBUTION: PINK: Field Copy        YELLOW: Return to Originator     WHITE: Laboratory Copy

FEDEX

MWH

Hygeia Laboratories

John Garr, MWH

TO LAB: Analyze highest volume, non-overloaded 
sample from each person, each activity code.



                                  

Phase IV-A SAP, LFM-OU3-01 

Mod Attachment 5 
 

Revised Table 5-1 
 
 



per Area total per Area total

Recreational visitor 
along Rainy Creek Hiking along Rainy Creek 1 1 5 2 3 30 30 10 10

Driving to and from harvest 
area 2a 3 5 2 3 30 90 10 30

Cutting and hauling firewood 2b 3 5 2 3 30 90 10 30

Trail maintainance 3a 3 5 2 3 30 90 10 30

Thinning trees 3b 3 5 2 3 30 90 10 30

Stand exam 3c 3 5 2 3 30 90 10 30

Cutting firelines by hand 3d 3 5 2 3 30 90 10 30

Cutting firelines with heavy 
equipment 3e 3 5 2 3 30 90 10 30

Personal monitors worn 
during simulated wildfire 
burns

4a 2 1 4 3 12 24 4 8

ABS Scenario
Number of 
People per 

Event

Residential wood 
harvester

Number of Samples
to be Collected

Population
Number of 
ABS Study 

Areas

Number of 
ABS Events 

per Area
ABS Script

Number of Samples
to be Analyzed (a)

Number of 
Samples per 
Person per 

Event

TABLE 5-1  OVERVIEW OF PHASE IV ABS SAMPLING DESIGN

USFS Worker
(forest management 
activities)

USFS Firefighter 
(ground-based)

(b)

Stationary monitors activated 
during simulated wildfire 
burns

4b 2 1 -- -- 12 24 12 24

Fly through smoke from 
simulated wildfires 5a 2 1 1 1 1 2 1 2

Fly through smoke from 
authentic wildfires 5b TBD 1 1 TBD TBD TBD TBD TBD

Smoke monitoring near town 
from authentic wildfires 6 TBD 1 -- -- TBD (d) TBD TBD TBD

Smoke monitoring downwind 
from authentic wildfires 6 TBD 1 -- -- TBD (e) TBD TBD TBD

TBD = to be determined based on authentic wildfire frequency and duration
Planned 710 254
TBD (est) 30 30
Total (est) 740 284

(c)  Includes 4 stationary monitors, one sample per monitor, for a total of 3 days.

(a)  Although each individual performing ABS activities will wear three pumps, it is assumed that only one of the resulting 
filters will be analyzed by TEM.  The other filters will be archived for analysis if needed.

(b)  Scenario may be split into two parts.  If so, the total number of samples collected per person will be 6 samples (2 
parts * 3 pumps), of which 2 samples per person (one for each part) will be analyzed by TEM.

(d)  Includes 3 fixed stationary monitors, one sample per monitor per day, for the duration of the wildfire.
(e)  Includes 1 mobile monitor, one sample per day, for the duration of the wildfire.

Area Residents and 
campers

USFS Firefighter
(pilot of aircraft)

(b)

(c)

Table 5-1 Overview rev.xls







 
 
 
 
 

 
Requested by: Erin Kelly  Date: 9/16/10 
 
Description of Deviation: This field modification incorporates Indirect Preparation of Selected Samples. Two sections of 
the Phase IVA SAP are modified.    
 
Implications:  The indirect preparation procedure may cause a change in the measured concentration due to changes in the 
size distribution and matrix association of asbestos particles in the sample.  The Phase IVA data are expected to be used in 
the baseline risk assessment for OU3.  The potential impact on the measured concentration of samples prepared using 
indirect methods will be discussed in the uncertainty analysis of the OU3 baseline risk assessment.  Additionally, if the 
calculated risks are close to a decision threshold, EPA may undertake additional analyses to support a correction factor to 
be applied to the data for use in risk assessment and management decisions.     
 
Section 6.2 Analytical Methods and Counting Rules is modified as follows: 
 

In the event that all three filters collected from the same individual at the same place and time are 
determined to be inappropriate for direct preparation (e.g., the filter is overloaded and/or the cassette 
contains loose dust), one sample will be prepared for analysis using an indirect preparation method.  The 
selection process for the three filters will be as follows: 
 

The high volume sample is preferred over the medium volume and low volume samples.  If the 
high volume sample is damaged, the medium volume sample will be selected.  In the event that 
the medium volume sample is also damaged, the low volume sample will be selected.  In the 
event that the low volume is damaged, no analysis will be performed. 

 
Preparation of the selected sample will follow the indirect preparation method specified in the Libby-
specific standard operating procedure EPA-LIBBY-08 (see Attachment 1).  Because the air samples 
collected are considered to be investigative (i.e. collected to characterize concentration values in air for 
use in risk assessment and risk management decision making), they should be ashed and analyzed as  
specified in section 4.1 of the SOP (Procedure 1 – Indirect Preparation with Ashing).  Table 1 
summarizes samples that have been selected for indirect preparation and identifies high priority samples.  
Table 2 summarizes information on overloading status in the event that a sample in Table 1 is not able to 
be analyzed.   
 

Section 8.2.2 Documentation and Records is modified as follows:  
 

Data reports submitted by the laboratory for samples that were prepared using indirect preparation 
methods will include the following language from ASTM D-5755, section 1.4.1 and 5.2: 
 
"The samples were analyzed with a test method that employs an indirect sample preparation technique.  
That technique is intended to disperse aggregated asbestos into fundamental fibrils, fiber bundles, 
clusters, or matrices that can be more accurately quantified by transmission electron microscopy.  
However, as with all indirect sample preparation techniques, the asbestos observed for quantification 
may not represent the physical form of the asbestos as sampled.  More specifically, the procedure 
described neither creates nor destroys asbestos, but it may alter the physical form of the mineral fibers.  
Thus, a single, large asbestos containing particle (from the large end of the particle size distribution) 
dispersed during sample preparation may result in anomalously large asbestos surface loading results 
in the TEM analyses of that sample." 

FIELD MODIFICATION APPROVAL FORM 
LFM-OU3-03 (CORRECTED) 

Libby OU3 Phase 4A Sampling & Analysis Plan





SampleID Sample Date Location Scenario Individual
Flow Rate 

(lpm)
High 

Priority
P4-00036 20-Jul-10 ABS-02 3d Cutting firelines by hand 2 4 Y
P4-00151 27-Jul-10 ABS-02 3d Cutting firelines by hand 1 4 Y
P4-00154 27-Jul-10 ABS-02 3d Cutting firelines by hand 2 4 Y
P4-00319 04-Aug-10 ABS-02 3d Cutting firelines by hand 1 4 Y
P4-00322 04-Aug-10 ABS-02 3d Cutting firelines by hand 2 4.05 Y
P4-00362 05-Aug-10 ABS-07 3d Cutting firelines by hand 1 4 Y
P4-00365 05-Aug-10 ABS-07 3d Cutting firelines by hand 2 4 Y
P4-00446 10-Aug-10 ABS-02 3d Cutting firelines by hand 1 4 Y
P4-00508 11-Aug-10 ABS-07 3d Cutting firelines by hand 1 4 Y
P4-00511 11-Aug-10 ABS-07 3d Cutting firelines by hand 2 4 Y
P4-00545 11-Aug-10 ABS-10 3d Cutting firelines by hand 1 4 Y
P4-00548 11-Aug-10 ABS-10 3d Cutting firelines by hand 2 4 Y
P4-00593 12-Aug-10 ABS-02 3d Cutting firelines by hand 1 4 Y
P4-00596 12-Aug-10 ABS-02 3d Cutting firelines by hand 2 4 Y
P4-00671 18-Aug-10 ABS-02 3e Cutting firelines with heavy equipment 1 4 Y
P4-00674 18-Aug-10 ABS-02 3e Cutting firelines with heavy equipment 2 4 Y
P4-00677 18-Aug-10 ABS-02 3e Cutting firelines with heavy equipment 1 4 Y
P4-00680 18-Aug-10 ABS-02 3e Cutting firelines with heavy equipment 2 4.05 Y
P4-00683 18-Aug-10 ABS-02 3e Cutting firelines with heavy equipment 1 4 Y
P4-00686 18-Aug-10 ABS-02 3e Cutting firelines with heavy equipment 2 4 Y
P4-00695 19-Aug-10 ABS-10 3e Cutting firelines with heavy equipment 1 4 Y
P4-00698 19-Aug-10 ABS-10 3e Cutting firelines with heavy equipment 2 4 Y
P4 00704 19 Aug 10 ABS 10 3e Cutting firelines with heavy equipment 2 4 Y

Table 1.  Phase 4A ABS Samples Selected for Indirect Preparation

P4-00704 19-Aug-10 ABS-10 3e Cutting firelines with heavy equipment 2 4 Y
P4-00708 19-Aug-10 ABS-10 3e Cutting firelines with heavy equipment 1 4 Y
P4-00711 19-Aug-10 ABS-10 3e Cutting firelines with heavy equipment 2 4 Y
P4-00720 20-Aug-10 ABS-07 3e Cutting firelines with heavy equipment 1 4 Y
P4-00723 20-Aug-10 ABS-07 3e Cutting firelines with heavy equipment 2 3.95 Y
P4-00726 24-Aug-10 ABS-07 3e Cutting firelines with heavy equipment 1 4 Y
P4-00729 24-Aug-10 ABS-07 3e Cutting firelines with heavy equipment 2 4.05 Y
P4-00739 24-Aug-10 ABS-07 3e Cutting firelines with heavy equipment 1 4 Y
P4-00742 24-Aug-10 ABS-07 3e Cutting firelines with heavy equipment 2 4.05 Y
P4-00751 25-Aug-10 ABS-07 3e Cutting firelines with heavy equipment 1 4.05 Y
P4-00754 25-Aug-10 ABS-07 3e Cutting firelines with heavy equipment 2 4.05 Y
P4-00760 25-Aug-10 ABS-10 3e Cutting firelines with heavy equipment 2 4 Y
P4-00766 25-Aug-10 ABS-10 3e Cutting firelines with heavy equipment 2 4 Y
P4-00784 26-Aug-10 ABS-02 3e Cutting firelines with heavy equipment 2 4 Y
P4-00047 21-Jul-10 ABS-07 2b Residential wood harvester cutting 1 4
P4-00050 21-Jul-10 ABS-07 2b Residential wood harvester cutting 2 4
P4-00059 21-Jul-10 ABS-07 3b USFS worker thinning trees 1 4
P4-00083 22-Jul-10 ABS-10 2b Residential wood harvester cutting 1 4
P4-00086 22-Jul-10 ABS-10 2b Residential wood harvester cutting 2 4
P4-00092 22-Jul-10 ABS-10 3a USFS worker trail maintenance 2 4
P4-00099 22-Jul-10 ABS-10 3b USFS worker thinning trees 2 4.05
P4-00120 27-Jul-10 ABS-02 2b.1 Felling and limbing 1 4
P4-00123 27-Jul-10 ABS-02 2b.1 Felling and limbing 2 4



SampleID Sample Date Location Scenario Individual
Flow Rate 

(lpm)
High 

Priority

Table 1.  Phase 4A ABS Samples Selected for Indirect Preparation

P4-00126 27-Jul-10 ABS-02 2b.2 Cutting and stacking 1 4
P4-00129 27-Jul-10 ABS-02 2b.2 Cutting and stacking 2 4
P4-00132 27-Jul-10 ABS-02 3a USFS worker trail maintenance 1 4
P4-00144 27-Jul-10 ABS-02 3c USFS worker stand exam 1 4
P4-00163 28-Jul-10 ABS-07 2b.1 Felling and limbing 1 4
P4-00187 30-Jul-10 ABS-10 2b.1 Felling and limbing 1 4
P4-00205 03-Aug-10 ABS-07 2b.1 Felling and limbing 1 4.05
P4-00208 03-Aug-10 ABS-07 2b.1 Felling and limbing 2 4.05
P4-00211 03-Aug-10 ABS-07 2b.2 Cutting and stacking 1 4
P4-00214 03-Aug-10 ABS-07 2b.2 Cutting and stacking 2 4
P4-00220 03-Aug-10 ABS-07 3a USFS worker trail maintenance 2 4
P4-00226 03-Aug-10 ABS-07 3b USFS worker thinning trees 2 4
P4-00229 03-Aug-10 ABS-07 3c USFS worker stand exam 1 4
P4-00232 03-Aug-10 ABS-07 3c USFS worker stand exam 2 4
P4-00247 03-Aug-10 ABS-10 2b.1 Felling and limbing 1 4
P4-00250 03-Aug-10 ABS-10 2b.1 Felling and limbing 2 4
P4-00253 03-Aug-10 ABS-10 2b.2 Cutting and stacking 1 4
P4-00256 03-Aug-10 ABS-10 2b.2 Cutting and stacking 2 4
P4-00265 03-Aug-10 ABS-10 3b USFS worker thinning trees 1 4
P4-00268 03-Aug-10 ABS-10 3b USFS worker thinning trees 2 3.95
P4-00289 04-Aug-10 ABS-02 2b.1 Felling and limbing 1 4
P4-00292 04-Aug-10 ABS-02 2b.1 Felling and limbing 2 4
P4-00295 04-Aug-10 ABS-02 2b.2 Cutting and stacking 1 4
P4 00298 04 Aug 10 ABS 02 2b 2 Cutting and stacking 2 4P4-00298 04-Aug-10 ABS-02 2b.2 Cutting and stacking 2 4
P4-00310 04-Aug-10 ABS-02 3b USFS worker thinning trees 2 4
P4-00313 04-Aug-10 ABS-02 3c USFS worker stand exam 1 4
P4-00332 05-Aug-10 ABS-07 2b.1 Felling and limbing 1 4.05
P4-00335 05-Aug-10 ABS-07 2b.1 Felling and limbing 2 4.05
P4-00338 05-Aug-10 ABS-07 2b.2 Cutting and stacking 1 4.05
P4-00341 05-Aug-10 ABS-07 2b.2 Cutting and stacking 2 3.95
P4-00344 05-Aug-10 ABS-07 3a USFS worker trail maintenance 1 4
P4-00350 05-Aug-10 ABS-07 3b USFS worker thinning trees 1 4
P4-00353 05-Aug-10 ABS-07 3b USFS worker thinning trees 2 4
P4-00374 05-Aug-10 ABS-10 2b.1 Felling and limbing 1 4
P4-00377 05-Aug-10 ABS-10 2b.1 Felling and limbing 2 4
P4-00383 05-Aug-10 ABS-10 2b.2 Cutting and stacking 2 4
P4-00416 10-Aug-10 ABS-02 2b.1 Felling and limbing 1 4
P4-00419 10-Aug-10 ABS-02 2b.1 Felling and limbing 2 4
P4-00434 10-Aug-10 ABS-02 3b USFS worker thinning trees 1 4
P4-00454 10-Aug-10 ABS-02 2b.1 Felling and limbing 1 4
P4-00460 10-Aug-10 ABS-02 2b.2 Cutting and stacking 1 4
P4-00472 11-Aug-10 ABS-07 2b.1 Felling and limbing 1 4
P4-00475 11-Aug-10 ABS-07 2b.1 Felling and limbing 2 4
P4-00478 11-Aug-10 ABS-07 2b.1 Felling and limbing 1 4
P4-00484 11-Aug-10 ABS-07 2b.2 Cutting and stacking 1 4
P4-00487 11-Aug-10 ABS-07 2b.2 Cutting and stacking 2 4



SampleID Sample Date Location Scenario Individual
Flow Rate 

(lpm)
High 

Priority

Table 1.  Phase 4A ABS Samples Selected for Indirect Preparation

P4-00515 11-Aug-10 ABS-10 2a Residential wood harvester driving 1 4
P4-00518 11-Aug-10 ABS-10 2a Residential wood harvester driving 2 4
P4-00521 11-Aug-10 ABS-10 2b.1 Felling and limbing 1 4
P4-00524 11-Aug-10 ABS-10 2b.1 Felling and limbing 2 4
P4-00527 11-Aug-10 ABS-10 3a USFS worker trail maintenance 1 4
P4-00530 11-Aug-10 ABS-10 3a USFS worker trail maintenance 2 4
P4-00533 11-Aug-10 ABS-10 3b USFS worker thinning trees 1 4
P4-00536 11-Aug-10 ABS-10 3b USFS worker thinning trees 2 4
P4-00539 11-Aug-10 ABS-10 3c USFS worker stand exam 1 4
P4-00551 12-Aug-10 ABS-02 2a Residential wood harvester driving 1 4
P4-00557 12-Aug-10 ABS-02 2b.1 Felling and limbing 1 4
P4-00560 12-Aug-10 ABS-02 2b.1 Felling and limbing 2 4
P4-00563 12-Aug-10 ABS-02 2b.1 Felling and limbing 1 4
P4-00566 12-Aug-10 ABS-02 2b.1 Felling and limbing 2 4
P4-00575 12-Aug-10 ABS-02 3a USFS worker trail maintenance 1 4
P4-00578 12-Aug-10 ABS-02 3a USFS worker trail maintenance 2 4
P4-00581 12-Aug-10 ABS-02 3b USFS worker thinning trees 1 4
P4-00584 12-Aug-10 ABS-02 3b USFS worker thinning trees 2 4
P4-00590 12-Aug-10 ABS-02 3c USFS worker stand exam 2 4
P4-00599 12-Aug-10 ABS-10 2b.1 Felling and limbing 1 4
P4-00602 12-Aug-10 ABS-10 2b.1 Felling and limbing 2 4
P4-00623 17-Aug-10 ABS-10 3b USFS worker thinning trees 1 4
P4-00626 17-Aug-10 ABS-10 3b USFS worker thinning trees 2 4
P4 00644 17 Aug 10 ABS 10 3a USFS worker trail maintenance 2 4 05P4-00644 17-Aug-10 ABS-10 3a USFS worker trail maintenance 2 4.05
P4-00665 17-Aug-10 RAINY 1 Recreational visitor hiking 1 4
P4-00689 19-Aug-10 RAINY 1 Recreational visitor hiking 1 4
P4-00692 19-Aug-10 RAINY 1 Recreational visitor hiking 2 4
P4-00714 20-Aug-10 RAINY 1 Recreational visitor hiking 1 4
P4-00717 20-Aug-10 RAINY 1 Recreational visitor hiking 2 4
P4-00745 25-Aug-10 RAINY 1 Recreational visitor hiking 1 3.95
P4-00769 26-Aug-10 RAINY 1 Recreational visitor hiking 1 4



SampleID
Sample 

Date Location Scenario Individual
Flow Rate 

(lpm)
Direct Prep 

Complete(Y/N)
Overloaded 

(Y/N)
Selected for Indirect 

Prep (Y/N)
P4-00003 7/20/10 ABS-02 2a Residential wood harvester driving 1 4 Y
P4-00004 7/20/10 ABS-02 2a Residential wood harvester driving 1 2
P4-00005 7/20/10 ABS-02 2a Residential wood harvester driving 1 1
P4-00006 7/20/10 ABS-02 2a Residential wood harvester driving 2 4 Y
P4-00007 7/20/10 ABS-02 2a Residential wood harvester driving 2 2
P4-00008 7/20/10 ABS-02 2a Residential wood harvester driving 2 1
P4-00009 7/20/10 ABS-02 2b Residential wood harvester cutting 1 4
P4-00010 7/20/10 ABS-02 2b Residential wood harvester cutting 1 2.05
P4-00011 7/20/10 ABS-02 2b Residential wood harvester cutting 1 1 Y
P4-00012 7/20/10 ABS-02 2b Residential wood harvester cutting 2 4
P4-00013 7/20/10 ABS-02 2b Residential wood harvester cutting 2 2.05
P4-00014 7/20/10 ABS-02 2b Residential wood harvester cutting 2 1 Y
P4-00015 7/20/10 ABS-02 3a USFS worker trail maintenance 1 4
P4-00016 7/20/10 ABS-02 3a USFS worker trail maintenance 1 2
P4-00017 7/20/10 ABS-02 3a USFS worker trail maintenance 1 1 Y
P4-00018 7/20/10 ABS-02 3a USFS worker trail maintenance 2 4
P4-00019 7/20/10 ABS-02 3a USFS worker trail maintenance 2 2.05
P4-00020 7/20/10 ABS-02 3a USFS worker trail maintenance 2 1 Y
P4-00021 7/20/10 ABS-02 3b USFS worker thinning trees 1 4
P4-00022 7/20/10 ABS-02 3b USFS worker thinning trees 1 2 Y
P4-00023 7/20/10 ABS-02 3b USFS worker thinning trees 1 1
P4-00024 7/20/10 ABS-02 3b USFS worker thinning trees 2 4
P4-00025 7/20/10 ABS-02 3b USFS worker thinning trees 2 2
P4-00026 7/20/10 ABS-02 3b USFS worker thinning trees 2 1 Y
P4-00027 7/20/10 ABS-02 3c USFS worker stand exam 1 4 Y
P4-00028 7/20/10 ABS-02 3c USFS worker stand exam 1 1
P4-00029 7/20/10 ABS-02 3c USFS worker stand exam 1 2
P4-00030 7/20/10 ABS-02 3c USFS worker stand exam 2 4 Y
P4-00031 7/20/10 ABS-02 3c USFS worker stand exam 2 2
P4-00032 7/20/10 ABS-02 3c USFS worker stand exam 2 1
P4-00033 7/20/10 ABS-02 3d Cutting firelines by hand 1 4
P4-00034 7/20/10 ABS-02 3d Cutting firelines by hand 1 2
P4 00035 7/20/10 ABS 02 3d C i fi li b h d 1 1 Y

Table 2.  Phase 4A ABS Sample Summary

P4-00035 7/20/10 ABS-02 3d Cutting firelines by hand 1 1 Y
P4-00036 7/20/10 ABS-02 3d Cutting firelines by hand 2 4 Y Y
P4-00037 7/20/10 ABS-02 3d Cutting firelines by hand 2 2 Y
P4-00038 7/20/10 ABS-02 3d Cutting firelines by hand 2 1 Y
P4-00041 7/21/10 ABS-07 2a Residential wood harvester driving 1 4
P4-00042 7/21/10 ABS-07 2a Residential wood harvester driving 1 2
P4-00043 7/21/10 ABS-07 2a Residential wood harvester driving 1 1 Y
P4-00044 7/21/10 ABS-07 2a Residential wood harvester driving 2 4 Y
P4-00045 7/21/10 ABS-07 2a Residential wood harvester driving 2 2
P4-00046 7/21/10 ABS-07 2a Residential wood harvester driving 2 1
P4-00047 7/21/10 ABS-07 2b Residential wood harvester cutting 1 4 Y Y
P4-00048 7/21/10 ABS-07 2b Residential wood harvester cutting 1 2 Y
P4-00049 7/21/10 ABS-07 2b Residential wood harvester cutting 1 1 Y
P4-00050 7/21/10 ABS-07 2b Residential wood harvester cutting 2 4 Y Y
P4-00051 7/21/10 ABS-07 2b Residential wood harvester cutting 2 2.05 Y
P4-00052 7/21/10 ABS-07 2b Residential wood harvester cutting 2 1 Y
P4-00053 7/21/10 ABS-07 3a USFS worker trail maintenance 1 4
P4-00054 7/21/10 ABS-07 3a USFS worker trail maintenance 1 2 Y
P4-00055 7/21/10 ABS-07 3a USFS worker trail maintenance 1 1
P4-00056 7/21/10 ABS-07 3a USFS worker trail maintenance 2 4
P4-00057 7/21/10 ABS-07 3a USFS worker trail maintenance 2 2
P4-00058 7/21/10 ABS-07 3a USFS worker trail maintenance 2 1 Y
P4-00059 7/21/10 ABS-07 3b USFS worker thinning trees 1 4 Y Y
P4-00060 7/21/10 ABS-07 3b USFS worker thinning trees 1 2.05 Y
P4-00061 7/21/10 ABS-07 3b USFS worker thinning trees 1 1 Y
P4-00062 7/21/10 ABS-07 3b USFS worker thinning trees 2 4
P4-00063 7/21/10 ABS-07 3b USFS worker thinning trees 2 2.05
P4-00064 7/21/10 ABS-07 3b USFS worker thinning trees 2 1 Y
P4-00065 7/21/10 ABS-07 3c USFS worker stand exam 1 4
P4-00066 7/21/10 ABS-07 3c USFS worker stand exam 1 2 Y
P4-00067 7/21/10 ABS-07 3c USFS worker stand exam 1 1
P4-00068 7/21/10 ABS-07 3c USFS worker stand exam 2 4 Y
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P4-00069 7/21/10 ABS-07 3c USFS worker stand exam 2 2
P4-00070 7/21/10 ABS-07 3c USFS worker stand exam 2 1
P4-00071 7/21/10 ABS-07 3d Cutting firelines by hand 1 4.05
P4-00072 7/21/10 ABS-07 3d Cutting firelines by hand 1 2 Y
P4-00073 7/21/10 ABS-07 3d Cutting firelines by hand 1 1
P4-00074 7/21/10 ABS-07 3d Cutting firelines by hand 2 4.05
P4-00075 7/21/10 ABS-07 3d Cutting firelines by hand 2 2
P4-00076 7/21/10 ABS-07 3d Cutting firelines by hand 2 1 Y
P4-00077 7/22/10 ABS-10 2a Residential wood harvester driving 1 4 Y
P4-00078 7/22/10 ABS-10 2a Residential wood harvester driving 1 2
P4-00079 7/22/10 ABS-10 2a Residential wood harvester driving 1 1
P4-00080 7/22/10 ABS-10 2a Residential wood harvester driving 2 4 Y
P4-00081 7/22/10 ABS-10 2a Residential wood harvester driving 2 2
P4-00082 7/22/10 ABS-10 2a Residential wood harvester driving 2 1
P4-00083 7/22/10 ABS-10 2b Residential wood harvester cutting 1 4 Y Y
P4-00084 7/22/10 ABS-10 2b Residential wood harvester cutting 1 2 Y
P4-00085 7/22/10 ABS-10 2b Residential wood harvester cutting 1 1 Y
P4-00086 7/22/10 ABS-10 2b Residential wood harvester cutting 2 4 Y Y
P4-00087 7/22/10 ABS-10 2b Residential wood harvester cutting 2 2 Y
P4-00088 7/22/10 ABS-10 2b Residential wood harvester cutting 2 1 Y
P4-00089 7/22/10 ABS-10 3a USFS worker trail maintenance 1 4
P4-00090 7/22/10 ABS-10 3a USFS worker trail maintenance 1 2
P4-00091 7/22/10 ABS-10 3a USFS worker trail maintenance 1 1 Y
P4-00092 7/22/10 ABS-10 3a USFS worker trail maintenance 2 4 Y Y
P4-00093 7/22/10 ABS-10 3a USFS worker trail maintenance 2 2 Y
P4-00094 7/22/10 ABS-10 3a USFS worker trail maintenance 2 1 Y
P4-00096 7/22/10 ABS-10 3b USFS worker thinning trees 1 4.05
P4-00097 7/22/10 ABS-10 3b USFS worker thinning trees 1 2.05
P4-00098 7/22/10 ABS-10 3b USFS worker thinning trees 1 1 Y
P4-00099 7/22/10 ABS-10 3b USFS worker thinning trees 2 4.05 Y Y
P4-00100 7/22/10 ABS-10 3b USFS worker thinning trees 2 2 Y
P4-00101 7/22/10 ABS-10 3b USFS worker thinning trees 2 1.05 Y
P4 00102 7/22/10 ABS 10 k d 1 4P4-00102 7/22/10 ABS-10 3c USFS worker stand exam 1 4
P4-00103 7/22/10 ABS-10 3c USFS worker stand exam 1 2
P4-00104 7/22/10 ABS-10 3c USFS worker stand exam 1 1 Y
P4-00105 7/22/10 ABS-10 3c USFS worker stand exam 2 4
P4-00106 7/22/10 ABS-10 3c USFS worker stand exam 2 2 Y
P4-00107 7/22/10 ABS-10 3c USFS worker stand exam 2 1
P4-00108 7/22/10 ABS-10 3d Cutting firelines by hand 1 4
P4-00109 7/22/10 ABS-10 3d Cutting firelines by hand 1 2
P4-00110 7/22/10 ABS-10 3d Cutting firelines by hand 1 1 Y
P4-00111 7/22/10 ABS-10 3d Cutting firelines by hand 2 4
P4-00112 7/22/10 ABS-10 3d Cutting firelines by hand 2 2 Y
P4-00113 7/22/10 ABS-10 3d Cutting firelines by hand 2 1
P4-00114 7/27/10 ABS-02 2a Residential wood harvester driving 1 4 Y
P4-00115 7/27/10 ABS-02 2a Residential wood harvester driving 1 2
P4-00116 7/27/10 ABS-02 2a Residential wood harvester driving 1 1
P4-00117 7/27/10 ABS-02 2a Residential wood harvester driving 2 4 Y
P4-00118 7/27/10 ABS-02 2a Residential wood harvester driving 2 2
P4-00119 7/27/10 ABS-02 2a Residential wood harvester driving 2 1
P4-00120 7/27/10 ABS-02 2b.1 Felling and limbing 1 4 Y Y
P4-00121 7/27/10 ABS-02 2b.1 Felling and limbing 1 2 Y
P4-00122 7/27/10 ABS-02 2b.1 Felling and limbing 1 1 Y
P4-00123 7/27/10 ABS-02 2b.1 Felling and limbing 2 4 Y Y
P4-00124 7/27/10 ABS-02 2b.1 Felling and limbing 2 2 Y
P4-00125 7/27/10 ABS-02 2b.1 Felling and limbing 2 1 Y
P4-00126 7/27/10 ABS-02 2b.2 Cutting and stacking 1 4 Y Y
P4-00127 7/27/10 ABS-02 2b.2 Cutting and stacking 1 2 Y
P4-00128 7/27/10 ABS-02 2b.2 Cutting and stacking 1 1 Y
P4-00129 7/27/10 ABS-02 2b.2 Cutting and stacking 2 4 Y Y
P4-00130 7/27/10 ABS-02 2b.2 Cutting and stacking 2 2.05 Y
P4-00131 7/27/10 ABS-02 2b.2 Cutting and stacking 2 1.05 Y
P4-00132 7/27/10 ABS-02 3a USFS worker trail maintenance 1 4 Y Y
P4-00133 7/27/10 ABS-02 3a USFS worker trail maintenance 1 2 Y
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P4-00134 7/27/10 ABS-02 3a USFS worker trail maintenance 1 1 Y
P4-00135 7/27/10 ABS-02 3a USFS worker trail maintenance 2 4
P4-00136 7/27/10 ABS-02 3a USFS worker trail maintenance 2 2 Y
P4-00137 7/27/10 ABS-02 3a USFS worker trail maintenance 2 1
P4-00138 7/27/10 ABS-02 3b USFS worker thinning trees 1 4
P4-00139 7/27/10 ABS-02 3b USFS worker thinning trees 1 2
P4-00140 7/27/10 ABS-02 3b USFS worker thinning trees 1 1 Y
P4-00141 7/27/10 ABS-02 3b USFS worker thinning trees 2 4
P4-00142 7/27/10 ABS-02 3b USFS worker thinning trees 2 2
P4-00143 7/27/10 ABS-02 3b USFS worker thinning trees 2 1 Y
P4-00144 7/27/10 ABS-02 3c USFS worker stand exam 1 4 Y Y
P4-00145 7/27/10 ABS-02 3c USFS worker stand exam 1 2 Y
P4-00146 7/27/10 ABS-02 3c USFS worker stand exam 1 1 Y
P4-00147 7/27/10 ABS-02 3c USFS worker stand exam 2 4
P4-00148 7/27/10 ABS-02 3c USFS worker stand exam 2 2
P4-00149 7/27/10 ABS-02 3c USFS worker stand exam 2 1 Y
P4-00151 7/27/10 ABS-02 3d Cutting firelines by hand 1 4 Y Y
P4-00152 7/27/10 ABS-02 3d Cutting firelines by hand 1 2 Y
P4-00153 7/27/10 ABS-02 3d Cutting firelines by hand 1 1 Y
P4-00154 7/27/10 ABS-02 3d Cutting firelines by hand 2 4 Y Y
P4-00155 7/27/10 ABS-02 3d Cutting firelines by hand 2 2 Y
P4-00156 7/27/10 ABS-02 3d Cutting firelines by hand 2 1 Y
P4-00157 7/28/10 ABS-07 2a Residential wood harvester driving 1 4 Y
P4-00158 7/28/10 ABS-07 2a Residential wood harvester driving 1 2
P4-00159 7/28/10 ABS-07 2a Residential wood harvester driving 1 1
P4-00160 7/28/10 ABS-07 2a Residential wood harvester driving 2 4 Y
P4-00161 7/28/10 ABS-07 2a Residential wood harvester driving 2 2
P4-00162 7/28/10 ABS-07 2a Residential wood harvester driving 2 1
P4-00163 7/28/10 ABS-07 2b.1 Felling and limbing 1 4 Y Y
P4-00164 7/28/10 ABS-07 2b.1 Felling and limbing 1 2 Y
P4-00165 7/28/10 ABS-07 2b.1 Felling and limbing 1 1 Y
P4-00166 7/28/10 ABS-07 2b.1 Felling and limbing 2 4
P4 00167 7/28/10 ABS 07 b lli d li bi 2 2P4-00167 7/28/10 ABS-07 2b.1 Felling and limbing 2 2
P4-00168 7/28/10 ABS-07 2b.1 Felling and limbing 2 1 Y
P4-00169 7/28/10 ABS-07 2b.2 Cutting and stacking 1 4
P4-00170 7/28/10 ABS-07 2b.2 Cutting and stacking 1 2
P4-00171 7/28/10 ABS-07 2b.2 Cutting and stacking 1 1 Y
P4-00172 7/28/10 ABS-07 2b.2 Cutting and stacking 2 4
P4-00173 7/28/10 ABS-07 2b.2 Cutting and stacking 2 2 Y
P4-00174 7/28/10 ABS-07 2b.2 Cutting and stacking 2 1
P4-00181 7/30/10 ABS-10 2a Residential wood harvester driving 1 4 Y
P4-00182 7/30/10 ABS-10 2a Residential wood harvester driving 1 2
P4-00183 7/30/10 ABS-10 2a Residential wood harvester driving 1 1
P4-00184 7/30/10 ABS-10 2a Residential wood harvester driving 2 4 Y
P4-00185 7/30/10 ABS-10 2a Residential wood harvester driving 2 2
P4-00186 7/30/10 ABS-10 2a Residential wood harvester driving 2 1
P4-00187 7/30/10 ABS-10 2b.1 Felling and limbing 1 4 Y Y
P4-00188 7/30/10 ABS-10 2b.1 Felling and limbing 1 2 Y
P4-00189 7/30/10 ABS-10 2b.1 Felling and limbing 1 1 Y
P4-00190 7/30/10 ABS-10 2b.1 Felling and limbing 2 4
P4-00191 7/30/10 ABS-10 2b.1 Felling and limbing 2 2
P4-00192 7/30/10 ABS-10 2b.1 Felling and limbing 2 1 Y
P4-00193 7/30/10 ABS-10 2b.2 Cutting and stacking 1 4
P4-00194 7/30/10 ABS-10 2b.2 Cutting and stacking 1 2
P4-00195 7/30/10 ABS-10 2b.2 Cutting and stacking 1 1 Y
P4-00196 7/30/10 ABS-10 2b.2 Cutting and stacking 2 4
P4-00197 7/30/10 ABS-10 2b.2 Cutting and stacking 2 2
P4-00198 7/30/10 ABS-10 2b.2 Cutting and stacking 2 1 Y
P4-00199 8/3/10 ABS-07 2a Residential wood harvester driving 1 4
P4-00200 8/3/10 ABS-07 2a Residential wood harvester driving 1 2 Y
P4-00201 8/3/10 ABS-07 2a Residential wood harvester driving 1 1
P4-00202 8/3/10 ABS-07 2a Residential wood harvester driving 2 4 Y
P4-00203 8/3/10 ABS-07 2a Residential wood harvester driving 2 2
P4-00204 8/3/10 ABS-07 2a Residential wood harvester driving 2 1
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P4-00205 8/3/10 ABS-07 2b.1 Felling and limbing 1 4.05 Y Y
P4-00206 8/3/10 ABS-07 2b.1 Felling and limbing 1 2 Y
P4-00207 8/3/10 ABS-07 2b.1 Felling and limbing 1 1 Y
P4-00208 8/3/10 ABS-07 2b.1 Felling and limbing 2 4.05 Y Y
P4-00209 8/3/10 ABS-07 2b.1 Felling and limbing 2 2 Y
P4-00210 8/3/10 ABS-07 2b.1 Felling and limbing 2 1 Y
P4-00211 8/3/10 ABS-07 2b.2 Cutting and stacking 1 4 Y Y
P4-00212 8/3/10 ABS-07 2b.2 Cutting and stacking 1 2 Y
P4-00213 8/3/10 ABS-07 2b.2 Cutting and stacking 1 1 Y
P4-00214 8/3/10 ABS-07 2b.2 Cutting and stacking 2 4 Y Y
P4-00215 8/3/10 ABS-07 2b.2 Cutting and stacking 2 2 Y
P4-00216 8/3/10 ABS-07 2b.2 Cutting and stacking 2 1 Y
P4-00217 8/3/10 ABS-07 3a USFS worker trail maintenance 1 4 Y
P4-00218 8/3/10 ABS-07 3a USFS worker trail maintenance 1 2 Y
P4-00219 8/3/10 ABS-07 3a USFS worker trail maintenance 1 1 Y
P4-00220 8/3/10 ABS-07 3a USFS worker trail maintenance 2 4 Y Y
P4-00221 8/3/10 ABS-07 3a USFS worker trail maintenance 2 2 Y
P4-00222 8/3/10 ABS-07 3a USFS worker trail maintenance 2 1 Y
P4-00223 8/3/10 ABS-07 3b USFS worker thinning trees 1 4 Y
P4-00224 8/3/10 ABS-07 3b USFS worker thinning trees 1 2
P4-00225 8/3/10 ABS-07 3b USFS worker thinning trees 1 1
P4-00226 8/3/10 ABS-07 3b USFS worker thinning trees 2 4 Y Y
P4-00227 8/3/10 ABS-07 3b USFS worker thinning trees 2 2 Y
P4-00228 8/3/10 ABS-07 3b USFS worker thinning trees 2 1 Y
P4-00229 8/3/10 ABS-07 3c USFS worker stand exam 1 4 Y Y
P4-00230 8/3/10 ABS-07 3c USFS worker stand exam 1 2 Y
P4-00231 8/3/10 ABS-07 3c USFS worker stand exam 1 1 Y
P4-00232 8/3/10 ABS-07 3c USFS worker stand exam 2 4 Y Y
P4-00233 8/3/10 ABS-07 3c USFS worker stand exam 2 2 Y
P4-00234 8/3/10 ABS-07 3c USFS worker stand exam 2 1 Y
P4-00235 8/3/10 ABS-07 3d Cutting firelines by hand 1 4
P4-00236 8/3/10 ABS-07 3d Cutting firelines by hand 1 2
P4 00237 8/3/10 ABS 07 3d C i fi li b h d 1 1 YP4-00237 8/3/10 ABS-07 3d Cutting firelines by hand 1 1 Y
P4-00238 8/3/10 ABS-07 3d Cutting firelines by hand 2 4
P4-00239 8/3/10 ABS-07 3d Cutting firelines by hand 2 2
P4-00240 8/3/10 ABS-07 3d Cutting firelines by hand 2 1 Y
P4-00241 8/3/10 ABS-10 2a Residential wood harvester driving 1 4 Y
P4-00242 8/3/10 ABS-10 2a Residential wood harvester driving 1 2
P4-00243 8/3/10 ABS-10 2a Residential wood harvester driving 1 1
P4-00244 8/3/10 ABS-10 2a Residential wood harvester driving 2 4 Y
P4-00245 8/3/10 ABS-10 2a Residential wood harvester driving 2 2
P4-00246 8/3/10 ABS-10 2a Residential wood harvester driving 2 1
P4-00247 8/3/10 ABS-10 2b.1 Felling and limbing 1 4 Y Y
P4-00248 8/3/10 ABS-10 2b.1 Felling and limbing 1 2 Y
P4-00249 8/3/10 ABS-10 2b.1 Felling and limbing 1 1 Y
P4-00250 8/3/10 ABS-10 2b.1 Felling and limbing 2 4 Y Y
P4-00251 8/3/10 ABS-10 2b.1 Felling and limbing 2 2 Y
P4-00252 8/3/10 ABS-10 2b.1 Felling and limbing 2 1 Y
P4-00253 8/3/10 ABS-10 2b.2 Cutting and stacking 1 4 Y Y
P4-00254 8/3/10 ABS-10 2b.2 Cutting and stacking 1 2 Y
P4-00255 8/3/10 ABS-10 2b.2 Cutting and stacking 1 1 Y
P4-00256 8/3/10 ABS-10 2b.2 Cutting and stacking 2 4 Y Y
P4-00257 8/3/10 ABS-10 2b.2 Cutting and stacking 2 2 Y
P4-00258 8/3/10 ABS-10 2b.2 Cutting and stacking 2 1 Y
P4-00259 8/3/10 ABS-10 3a USFS worker trail maintenance 1 4 Y
P4-00260 8/3/10 ABS-10 3a USFS worker trail maintenance 1 2
P4-00261 8/3/10 ABS-10 3a USFS worker trail maintenance 1 1
P4-00262 8/3/10 ABS-10 3a USFS worker trail maintenance 2 4
P4-00263 8/3/10 ABS-10 3a USFS worker trail maintenance 2 2 Y
P4-00264 8/3/10 ABS-10 3a USFS worker trail maintenance 2 1
P4-00265 8/3/10 ABS-10 3b USFS worker thinning trees 1 4 Y Y
P4-00266 8/3/10 ABS-10 3b USFS worker thinning trees 1 2 Y
P4-00267 8/3/10 ABS-10 3b USFS worker thinning trees 1 1 Y
P4-00268 8/3/10 ABS-10 3b USFS worker thinning trees 2 3.95 Y Y
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P4-00269 8/3/10 ABS-10 3b USFS worker thinning trees 2 2 Y
P4-00270 8/3/10 ABS-10 3b USFS worker thinning trees 2 1 Y
P4-00271 8/3/10 ABS-10 3c USFS worker stand exam 1 4
P4-00272 8/3/10 ABS-10 3c USFS worker stand exam 1 2
P4-00273 8/3/10 ABS-10 3c USFS worker stand exam 1 1 Y
P4-00274 8/3/10 ABS-10 3c USFS worker stand exam 2 4
P4-00275 8/3/10 ABS-10 3c USFS worker stand exam 2 2 Y
P4-00276 8/3/10 ABS-10 3c USFS worker stand exam 2 1
P4-00277 8/3/10 ABS-10 3d Cutting firelines by hand 1 4 Y
P4-00278 8/3/10 ABS-10 3d Cutting firelines by hand 1 2
P4-00279 8/3/10 ABS-10 3d Cutting firelines by hand 1 1
P4-00280 8/3/10 ABS-10 3d Cutting firelines by hand 2 4 Y
P4-00281 8/3/10 ABS-10 3d Cutting firelines by hand 2 2
P4-00282 8/3/10 ABS-10 3d Cutting firelines by hand 2 1
P4-00283 8/4/10 ABS-02 2a Residential wood harvester driving 1 4 Y
P4-00284 8/4/10 ABS-02 2a Residential wood harvester driving 1 2
P4-00285 8/4/10 ABS-02 2a Residential wood harvester driving 1 1
P4-00286 8/4/10 ABS-02 2a Residential wood harvester driving 2 4 Y
P4-00287 8/4/10 ABS-02 2a Residential wood harvester driving 2 2
P4-00288 8/4/10 ABS-02 2a Residential wood harvester driving 2 1
P4-00289 8/4/10 ABS-02 2b.1 Felling and limbing 1 4 Y Y
P4-00290 8/4/10 ABS-02 2b.1 Felling and limbing 1 2 Y
P4-00291 8/4/10 ABS-02 2b.1 Felling and limbing 1 1 Y
P4-00292 8/4/10 ABS-02 2b.1 Felling and limbing 2 4 Y Y
P4-00293 8/4/10 ABS-02 2b.1 Felling and limbing 2 2 Y
P4-00294 8/4/10 ABS-02 2b.1 Felling and limbing 2 1 Y
P4-00295 8/4/10 ABS-02 2b.2 Cutting and stacking 1 4 Y Y
P4-00296 8/4/10 ABS-02 2b.2 Cutting and stacking 1 2 Y
P4-00297 8/4/10 ABS-02 2b.2 Cutting and stacking 1 1 Y
P4-00298 8/4/10 ABS-02 2b.2 Cutting and stacking 2 4 Y Y
P4-00299 8/4/10 ABS-02 2b.2 Cutting and stacking 2 2 Y
P4-00300 8/4/10 ABS-02 2b.2 Cutting and stacking 2 1 Y
P4 00301 8/4/10 ABS 02 k il i 1 4P4-00301 8/4/10 ABS-02 3a USFS worker trail maintenance 1 4
P4-00302 8/4/10 ABS-02 3a USFS worker trail maintenance 1 2
P4-00303 8/4/10 ABS-02 3a USFS worker trail maintenance 1 1 Y
P4-00304 8/4/10 ABS-02 3a USFS worker trail maintenance 2 4.05
P4-00305 8/4/10 ABS-02 3a USFS worker trail maintenance 2 2
P4-00306 8/4/10 ABS-02 3a USFS worker trail maintenance 2 1 Y
P4-00307 8/4/10 ABS-02 3b USFS worker thinning trees 1 4
P4-00308 8/4/10 ABS-02 3b USFS worker thinning trees 1 2.05
P4-00309 8/4/10 ABS-02 3b USFS worker thinning trees 1 1 Y
P4-00310 8/4/10 ABS-02 3b USFS worker thinning trees 2 4 Y Y
P4-00311 8/4/10 ABS-02 3b USFS worker thinning trees 2 2.05 Y
P4-00312 8/4/10 ABS-02 3b USFS worker thinning trees 2 1 Y
P4-00313 8/4/10 ABS-02 3c USFS worker stand exam 1 4 Y Y
P4-00314 8/4/10 ABS-02 3c USFS worker stand exam 1 2 Y
P4-00315 8/4/10 ABS-02 3c USFS worker stand exam 1 1 Y
P4-00316 8/4/10 ABS-02 3c USFS worker stand exam 2 4.05
P4-00317 8/4/10 ABS-02 3c USFS worker stand exam 2 2
P4-00318 8/4/10 ABS-02 3c USFS worker stand exam 2 1 Y
P4-00319 8/4/10 ABS-02 3d Cutting firelines by hand 1 4 Y Y
P4-00320 8/4/10 ABS-02 3d Cutting firelines by hand 1 2 Y
P4-00321 8/4/10 ABS-02 3d Cutting firelines by hand 1 1 Y
P4-00322 8/4/10 ABS-02 3d Cutting firelines by hand 2 4.05 Y Y
P4-00323 8/4/10 ABS-02 3d Cutting firelines by hand 2 2 Y
P4-00324 8/4/10 ABS-02 3d Cutting firelines by hand 2 1 Y
P4-00326 8/5/10 ABS-07 2a Residential wood harvester driving 1 4
P4-00327 8/5/10 ABS-07 2a Residential wood harvester driving 1 2
P4-00328 8/5/10 ABS-07 2a Residential wood harvester driving 1 1 Y
P4-00329 8/5/10 ABS-07 2a Residential wood harvester driving 2 4
P4-00330 8/5/10 ABS-07 2a Residential wood harvester driving 2 2 Y
P4-00331 8/5/10 ABS-07 2a Residential wood harvester driving 2 1
P4-00332 8/5/10 ABS-07 2b.1 Felling and limbing 1 4.05 Y Y
P4-00333 8/5/10 ABS-07 2b.1 Felling and limbing 1 2.05 Y
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P4-00334 8/5/10 ABS-07 2b.1 Felling and limbing 1 1 Y
P4-00335 8/5/10 ABS-07 2b.1 Felling and limbing 2 4.05 Y Y
P4-00336 8/5/10 ABS-07 2b.1 Felling and limbing 2 2.05 Y
P4-00337 8/5/10 ABS-07 2b.1 Felling and limbing 2 1 Y
P4-00338 8/5/10 ABS-07 2b.2 Cutting and stacking 1 4.05 Y Y
P4-00339 8/5/10 ABS-07 2b.2 Cutting and stacking 1 2 Y
P4-00340 8/5/10 ABS-07 2b.2 Cutting and stacking 1 1 Y
P4-00341 8/5/10 ABS-07 2b.2 Cutting and stacking 2 3.95 Y Y
P4-00342 8/5/10 ABS-07 2b.2 Cutting and stacking 2 2 Y
P4-00343 8/5/10 ABS-07 2b.2 Cutting and stacking 2 1 Y
P4-00344 8/5/10 ABS-07 3a USFS worker trail maintenance 1 4 Y Y
P4-00345 8/5/10 ABS-07 3a USFS worker trail maintenance 1 2 Y
P4-00346 8/5/10 ABS-07 3a USFS worker trail maintenance 1 1 Y
P4-00347 8/5/10 ABS-07 3a USFS worker trail maintenance 2 4
P4-00348 8/5/10 ABS-07 3a USFS worker trail maintenance 2 2
P4-00349 8/5/10 ABS-07 3a USFS worker trail maintenance 2 1 Y
P4-00350 8/5/10 ABS-07 3b USFS worker thinning trees 1 4 Y Y
P4-00351 8/5/10 ABS-07 3b USFS worker thinning trees 1 2 Y
P4-00352 8/5/10 ABS-07 3b USFS worker thinning trees 1 1 Y
P4-00353 8/5/10 ABS-07 3b USFS worker thinning trees 2 4 Y Y
P4-00354 8/5/10 ABS-07 3b USFS worker thinning trees 2 2 Y
P4-00355 8/5/10 ABS-07 3b USFS worker thinning trees 2 1 Y
P4-00356 8/5/10 ABS-07 3c USFS worker stand exam 1 4
P4-00357 8/5/10 ABS-07 3c USFS worker stand exam 1 2
P4-00358 8/5/10 ABS-07 3c USFS worker stand exam 1 1 Y
P4-00359 8/5/10 ABS-07 3c USFS worker stand exam 2 4
P4-00360 8/5/10 ABS-07 3c USFS worker stand exam 2 2
P4-00361 8/5/10 ABS-07 3c USFS worker stand exam 2 1 Y
P4-00362 8/5/10 ABS-07 3d Cutting firelines by hand 1 4 Y Y
P4-00363 8/5/10 ABS-07 3d Cutting firelines by hand 1 2 Y
P4-00364 8/5/10 ABS-07 3d Cutting firelines by hand 1 1 Y
P4-00365 8/5/10 ABS-07 3d Cutting firelines by hand 2 4 Y Y
P4 00366 8/5/10 ABS 07 d i fi li b h d 2 2 YP4-00366 8/5/10 ABS-07 3d Cutting firelines by hand 2 2 Y
P4-00367 8/5/10 ABS-07 3d Cutting firelines by hand 2 1 Y
P4-00368 8/5/10 ABS-10 2a Residential wood harvester driving 1 3.95
P4-00369 8/5/10 ABS-10 2a Residential wood harvester driving 1 2
P4-00370 8/5/10 ABS-10 2a Residential wood harvester driving 1 1 Y
P4-00371 8/5/10 ABS-10 2a Residential wood harvester driving 2 4 Y
P4-00372 8/5/10 ABS-10 2a Residential wood harvester driving 2 2
P4-00373 8/5/10 ABS-10 2a Residential wood harvester driving 2 1
P4-00374 8/5/10 ABS-10 2b.1 Felling and limbing 1 4 Y Y
P4-00375 8/5/10 ABS-10 2b.1 Felling and limbing 1 2 Y
P4-00376 8/5/10 ABS-10 2b.1 Felling and limbing 1 1 Y
P4-00377 8/5/10 ABS-10 2b.1 Felling and limbing 2 4 Y Y
P4-00378 8/5/10 ABS-10 2b.1 Felling and limbing 2 2.05 Y
P4-00379 8/5/10 ABS-10 2b.1 Felling and limbing 2 1 Y
P4-00380 8/5/10 ABS-10 2b.2 Cutting and stacking 1 4
P4-00381 8/5/10 ABS-10 2b.2 Cutting and stacking 1 2
P4-00382 8/5/10 ABS-10 2b.2 Cutting and stacking 1 1 Y
P4-00383 8/5/10 ABS-10 2b.2 Cutting and stacking 2 4 Y Y
P4-00384 8/5/10 ABS-10 2b.2 Cutting and stacking 2 2 Y
P4-00385 8/5/10 ABS-10 2b.2 Cutting and stacking 2 1 Y
P4-00386 8/5/10 ABS-10 3a USFS worker trail maintenance 1 4
P4-00387 8/5/10 ABS-10 3a USFS worker trail maintenance 1 2
P4-00388 8/5/10 ABS-10 3a USFS worker trail maintenance 1 1 Y
P4-00389 8/5/10 ABS-10 3a USFS worker trail maintenance 2 4
P4-00390 8/5/10 ABS-10 3a USFS worker trail maintenance 2 2
P4-00391 8/5/10 ABS-10 3a USFS worker trail maintenance 2 1 Y
P4-00392 8/5/10 ABS-10 3b USFS worker thinning trees 1 4
P4-00393 8/5/10 ABS-10 3b USFS worker thinning trees 1 2
P4-00394 8/5/10 ABS-10 3b USFS worker thinning trees 1 1 Y
P4-00395 8/5/10 ABS-10 3b USFS worker thinning trees 2 4
P4-00396 8/5/10 ABS-10 3b USFS worker thinning trees 2 2
P4-00397 8/5/10 ABS-10 3b USFS worker thinning trees 2 1 Y
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P4-00398 8/5/10 ABS-10 3c USFS worker stand exam 1 4
P4-00399 8/5/10 ABS-10 3c USFS worker stand exam 1 2.05
P4-00400 8/5/10 ABS-10 3c USFS worker stand exam 1 1 Y
P4-00401 8/5/10 ABS-10 3c USFS worker stand exam 2 4
P4-00402 8/5/10 ABS-10 3c USFS worker stand exam 2 2 Y
P4-00403 8/5/10 ABS-10 3c USFS worker stand exam 2 1
P4-00404 8/5/10 ABS-10 3d Cutting firelines by hand 1 4
P4-00405 8/5/10 ABS-10 3d Cutting firelines by hand 1 2 Y
P4-00406 8/5/10 ABS-10 3d Cutting firelines by hand 1 1
P4-00407 8/5/10 ABS-10 3d Cutting firelines by hand 2 4
P4-00408 8/5/10 ABS-10 3d Cutting firelines by hand 2 2 Y
P4-00409 8/5/10 ABS-10 3d Cutting firelines by hand 2 1
P4-00410 8/10/10 ABS-02 2a Residential wood harvester driving 1 4
P4-00411 8/10/10 ABS-02 2a Residential wood harvester driving 1 2
P4-00412 8/10/10 ABS-02 2a Residential wood harvester driving 1 1 Y
P4-00413 8/10/10 ABS-02 2a Residential wood harvester driving 2 4
P4-00414 8/10/10 ABS-02 2a Residential wood harvester driving 2 2
P4-00415 8/10/10 ABS-02 2a Residential wood harvester driving 2 1 Y
P4-00416 8/10/10 ABS-02 2b.1 Felling and limbing 1 4 Y Y
P4-00417 8/10/10 ABS-02 2b.1 Felling and limbing 1 2 Y
P4-00418 8/10/10 ABS-02 2b.1 Felling and limbing 1 1 Y
P4-00419 8/10/10 ABS-02 2b.1 Felling and limbing 2 4 Y Y
P4-00420 8/10/10 ABS-02 2b.1 Felling and limbing 2 2 Y
P4-00421 8/10/10 ABS-02 2b.1 Felling and limbing 2 1 Y
P4-00428 8/10/10 ABS-02 3a USFS worker trail maintenance 1 4
P4-00429 8/10/10 ABS-02 3a USFS worker trail maintenance 1 2
P4-00430 8/10/10 ABS-02 3a USFS worker trail maintenance 1 1 Y
P4-00431 8/10/10 ABS-02 3a USFS worker trail maintenance 2 4
P4-00432 8/10/10 ABS-02 3a USFS worker trail maintenance 2 2
P4-00433 8/10/10 ABS-02 3a USFS worker trail maintenance 2 1 Y
P4-00434 8/10/10 ABS-02 3b USFS worker thinning trees 1 4 Y Y
P4-00435 8/10/10 ABS-02 3b USFS worker thinning trees 1 2 Y
P4 00436 8/10/10 ABS 02 3b USFS k hi i 1 1 YP4-00436 8/10/10 ABS-02 3b USFS worker thinning trees 1 1 Y
P4-00437 8/10/10 ABS-02 3b USFS worker thinning trees 2 4
P4-00438 8/10/10 ABS-02 3b USFS worker thinning trees 2 2
P4-00439 8/10/10 ABS-02 3b USFS worker thinning trees 2 1 Y
P4-00440 8/10/10 ABS-02 3c USFS worker stand exam 1 4
P4-00441 8/10/10 ABS-02 3c USFS worker stand exam 1 2
P4-00442 8/10/10 ABS-02 3c USFS worker stand exam 1 1 Y
P4-00443 8/10/10 ABS-02 3c USFS worker stand exam 2 4
P4-00444 8/10/10 ABS-02 3c USFS worker stand exam 2 2
P4-00445 8/10/10 ABS-02 3c USFS worker stand exam 2 1 Y
P4-00446 8/10/10 ABS-02 3d Cutting firelines by hand 1 4 Y Y
P4-00447 8/10/10 ABS-02 3d Cutting firelines by hand 1 2 Y
P4-00448 8/10/10 ABS-02 3d Cutting firelines by hand 1 1 Y
P4-00449 8/10/10 ABS-02 3d Cutting firelines by hand 2 4
P4-00450 8/10/10 ABS-02 3d Cutting firelines by hand 2 2
P4-00451 8/10/10 ABS-02 3d Cutting firelines by hand 2 1 Y
P4-00454 8/10/10 ABS-02 2b.1 Felling and limbing 1 4 Y Y
P4-00455 8/10/10 ABS-02 2b.1 Felling and limbing 1 2 Y
P4-00456 8/10/10 ABS-02 2b.1 Felling and limbing 1 1 Y
P4-00457 8/10/10 ABS-02 2b.1 Felling and limbing 2 4
P4-00458 8/10/10 ABS-02 2b.1 Felling and limbing 2 2
P4-00459 8/10/10 ABS-02 2b.1 Felling and limbing 2 1 Y
P4-00460 8/10/10 ABS-02 2b.2 Cutting and stacking 1 4 Y Y
P4-00461 8/10/10 ABS-02 2b.2 Cutting and stacking 1 2 Y
P4-00462 8/10/10 ABS-02 2b.2 Cutting and stacking 1 1 Y
P4-00463 8/10/10 ABS-02 2b.2 Cutting and stacking 2 4
P4-00464 8/10/10 ABS-02 2b.2 Cutting and stacking 2 2
P4-00465 8/10/10 ABS-02 2b.2 Cutting and stacking 2 1 Y
P4-00466 8/11/10 ABS-07 2a Residential wood harvester driving 1 4 Y
P4-00467 8/11/10 ABS-07 2a Residential wood harvester driving 1 2
P4-00468 8/11/10 ABS-07 2a Residential wood harvester driving 1 1
P4-00469 8/11/10 ABS-07 2a Residential wood harvester driving 2 4
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P4-00470 8/11/10 ABS-07 2a Residential wood harvester driving 2 2 Y
P4-00471 8/11/10 ABS-07 2a Residential wood harvester driving 2 1
P4-00472 8/11/10 ABS-07 2b.1 Felling and limbing 1 4 Y Y
P4-00473 8/11/10 ABS-07 2b.1 Felling and limbing 1 2 Y
P4-00474 8/11/10 ABS-07 2b.1 Felling and limbing 1 1 Y
P4-00475 8/11/10 ABS-07 2b.1 Felling and limbing 2 4 Y Y
P4-00476 8/11/10 ABS-07 2b.1 Felling and limbing 2 2 Y
P4-00477 8/11/10 ABS-07 2b.1 Felling and limbing 2 1 Y
P4-00478 8/11/10 ABS-07 2b.1 Felling and limbing 1 4 Y Y
P4-00479 8/11/10 ABS-07 2b.1 Felling and limbing 1 2 Y
P4-00480 8/11/10 ABS-07 2b.1 Felling and limbing 1 1 Y
P4-00481 8/11/10 ABS-07 2b.1 Felling and limbing 2 4 Y
P4-00482 8/11/10 ABS-07 2b.1 Felling and limbing 2 2 Y
P4-00483 8/11/10 ABS-07 2b.1 Felling and limbing 2 1
P4-00484 8/11/10 ABS-07 2b.2 Cutting and stacking 1 4 Y Y
P4-00485 8/11/10 ABS-07 2b.2 Cutting and stacking 1 2 Y
P4-00486 8/11/10 ABS-07 2b.2 Cutting and stacking 1 1 Y
P4-00487 8/11/10 ABS-07 2b.2 Cutting and stacking 2 4 Y Y
P4-00488 8/11/10 ABS-07 2b.2 Cutting and stacking 2 2 Y
P4-00489 8/11/10 ABS-07 2b.2 Cutting and stacking 2 1 Y
P4-00490 8/11/10 ABS-07 3a USFS worker trail maintenance 1 4 Y
P4-00491 8/11/10 ABS-07 3a USFS worker trail maintenance 1 2 Y
P4-00492 8/11/10 ABS-07 3a USFS worker trail maintenance 1 1 Y
P4-00493 8/11/10 ABS-07 3a USFS worker trail maintenance 2 4 Y
P4-00494 8/11/10 ABS-07 3a USFS worker trail maintenance 2 2 Y
P4-00495 8/11/10 ABS-07 3a USFS worker trail maintenance 2 1 Y
P4-00496 8/11/10 ABS-07 3b USFS worker thinning trees 1 4 Y
P4-00497 8/11/10 ABS-07 3b USFS worker thinning trees 1 2 Y
P4-00498 8/11/10 ABS-07 3b USFS worker thinning trees 1 1 Y
P4-00499 8/11/10 ABS-07 3b USFS worker thinning trees 2 4 Y
P4-00500 8/11/10 ABS-07 3b USFS worker thinning trees 2 2 Y
P4-00501 8/11/10 ABS-07 3b USFS worker thinning trees 2 1 Y
P4 00502 8/11/10 ABS 07 k d 1 4 YP4-00502 8/11/10 ABS-07 3c USFS worker stand exam 1 4 Y
P4-00503 8/11/10 ABS-07 3c USFS worker stand exam 1 2 Y
P4-00504 8/11/10 ABS-07 3c USFS worker stand exam 1 1 Y
P4-00505 8/11/10 ABS-07 3c USFS worker stand exam 2 4 Y
P4-00506 8/11/10 ABS-07 3c USFS worker stand exam 2 2 Y
P4-00507 8/11/10 ABS-07 3c USFS worker stand exam 2 1 Y
P4-00508 8/11/10 ABS-07 3d Cutting firelines by hand 1 4 Y Y
P4-00509 8/11/10 ABS-07 3d Cutting firelines by hand 1 2 Y
P4-00510 8/11/10 ABS-07 3d Cutting firelines by hand 1 1 Y
P4-00511 8/11/10 ABS-07 3d Cutting firelines by hand 2 4 Y Y
P4-00512 8/11/10 ABS-07 3d Cutting firelines by hand 2 2 Y
P4-00513 8/11/10 ABS-07 3d Cutting firelines by hand 2 1 Y
P4-00515 8/11/10 ABS-10 2a Residential wood harvester driving 1 4 Y Y
P4-00516 8/11/10 ABS-10 2a Residential wood harvester driving 1 2 Y
P4-00517 8/11/10 ABS-10 2a Residential wood harvester driving 1 1 Y
P4-00518 8/11/10 ABS-10 2a Residential wood harvester driving 2 4 Y Y
P4-00519 8/11/10 ABS-10 2a Residential wood harvester driving 2 2 Y
P4-00520 8/11/10 ABS-10 2a Residential wood harvester driving 2 1 Y
P4-00521 8/11/10 ABS-10 2b.1 Felling and limbing 1 4 Y Y
P4-00522 8/11/10 ABS-10 2b.1 Felling and limbing 1 2 Y
P4-00523 8/11/10 ABS-10 2b.1 Felling and limbing 1 1 Y
P4-00524 8/11/10 ABS-10 2b.1 Felling and limbing 2 4 Y Y
P4-00525 8/11/10 ABS-10 2b.1 Felling and limbing 2 2 Y
P4-00526 8/11/10 ABS-10 2b.1 Felling and limbing 2 1 Y
P4-00527 8/11/10 ABS-10 3a USFS worker trail maintenance 1 4 Y Y
P4-00528 8/11/10 ABS-10 3a USFS worker trail maintenance 1 2 Y
P4-00529 8/11/10 ABS-10 3a USFS worker trail maintenance 1 1 Y
P4-00530 8/11/10 ABS-10 3a USFS worker trail maintenance 2 4 Y Y
P4-00531 8/11/10 ABS-10 3a USFS worker trail maintenance 2 2 Y
P4-00532 8/11/10 ABS-10 3a USFS worker trail maintenance 2 1 Y
P4-00533 8/11/10 ABS-10 3b USFS worker thinning trees 1 4 Y Y
P4-00534 8/11/10 ABS-10 3b USFS worker thinning trees 1 2 Y
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P4-00535 8/11/10 ABS-10 3b USFS worker thinning trees 1 1 Y
P4-00536 8/11/10 ABS-10 3b USFS worker thinning trees 2 4 Y Y
P4-00537 8/11/10 ABS-10 3b USFS worker thinning trees 2 2 Y
P4-00538 8/11/10 ABS-10 3b USFS worker thinning trees 2 1 Y
P4-00539 8/11/10 ABS-10 3c USFS worker stand exam 1 4 Y Y
P4-00540 8/11/10 ABS-10 3c USFS worker stand exam 1 2 Y
P4-00541 8/11/10 ABS-10 3c USFS worker stand exam 1 1 Y
P4-00542 8/11/10 ABS-10 3c USFS worker stand exam 2 4 Y
P4-00543 8/11/10 ABS-10 3c USFS worker stand exam 2 2 Y
P4-00544 8/11/10 ABS-10 3c USFS worker stand exam 2 1 Y
P4-00545 8/11/10 ABS-10 3d Cutting firelines by hand 1 4 Y Y
P4-00546 8/11/10 ABS-10 3d Cutting firelines by hand 1 2 Y
P4-00547 8/11/10 ABS-10 3d Cutting firelines by hand 1 1 Y
P4-00548 8/11/10 ABS-10 3d Cutting firelines by hand 2 4 Y Y
P4-00549 8/11/10 ABS-10 3d Cutting firelines by hand 2 2 Y
P4-00550 8/11/10 ABS-10 3d Cutting firelines by hand 2 1 Y
P4-00551 8/12/10 ABS-02 2a Residential wood harvester driving 1 4 Y Y
P4-00552 8/12/10 ABS-02 2a Residential wood harvester driving 1 2 Y
P4-00553 8/12/10 ABS-02 2a Residential wood harvester driving 1 1 Y
P4-00554 8/12/10 ABS-02 2a Residential wood harvester driving 2 4 Y
P4-00555 8/12/10 ABS-02 2a Residential wood harvester driving 2 2 Y
P4-00556 8/12/10 ABS-02 2a Residential wood harvester driving 2 1 Y
P4-00557 8/12/10 ABS-02 2b.1 Felling and limbing 1 4 Y Y
P4-00558 8/12/10 ABS-02 2b.1 Felling and limbing 1 2 Y
P4-00559 8/12/10 ABS-02 2b.1 Felling and limbing 1 1 Y
P4-00560 8/12/10 ABS-02 2b.1 Felling and limbing 2 4 Y Y
P4-00561 8/12/10 ABS-02 2b.1 Felling and limbing 2 2 Y
P4-00562 8/12/10 ABS-02 2b.1 Felling and limbing 2 1 Y
P4-00563 8/12/10 ABS-02 2b.1 Felling and limbing 1 4 Y Y
P4-00564 8/12/10 ABS-02 2b.1 Felling and limbing 1 2 Y
P4-00565 8/12/10 ABS-02 2b.1 Felling and limbing 1 1 Y
P4-00566 8/12/10 ABS-02 2b.1 Felling and limbing 2 4 Y Y
P4 00567 8/12/10 ABS 02 b lli d li bi 2 2 YP4-00567 8/12/10 ABS-02 2b.1 Felling and limbing 2 2 Y
P4-00568 8/12/10 ABS-02 2b.1 Felling and limbing 2 1 Y
P4-00569 8/12/10 ABS-02 2b.2 Cutting and stacking 1 4 Y
P4-00570 8/12/10 ABS-02 2b.2 Cutting and stacking 1 2 Y
P4-00571 8/12/10 ABS-02 2b.2 Cutting and stacking 1 1 Y
P4-00572 8/12/10 ABS-02 2b.2 Cutting and stacking 2 4 Y
P4-00573 8/12/10 ABS-02 2b.2 Cutting and stacking 2 2 Y
P4-00574 8/12/10 ABS-02 2b.2 Cutting and stacking 2 1 Y
P4-00575 8/12/10 ABS-02 3a USFS worker trail maintenance 1 4 Y Y
P4-00576 8/12/10 ABS-02 3a USFS worker trail maintenance 1 2 Y
P4-00577 8/12/10 ABS-02 3a USFS worker trail maintenance 1 1 Y
P4-00578 8/12/10 ABS-02 3a USFS worker trail maintenance 2 4 Y Y
P4-00579 8/12/10 ABS-02 3a USFS worker trail maintenance 2 2 Y
P4-00580 8/12/10 ABS-02 3a USFS worker trail maintenance 2 1 Y
P4-00581 8/12/10 ABS-02 3b USFS worker thinning trees 1 4 Y Y
P4-00582 8/12/10 ABS-02 3b USFS worker thinning trees 1 2 Y
P4-00583 8/12/10 ABS-02 3b USFS worker thinning trees 1 1 Y
P4-00584 8/12/10 ABS-02 3b USFS worker thinning trees 2 4 Y Y
P4-00585 8/12/10 ABS-02 3b USFS worker thinning trees 2 2 Y
P4-00586 8/12/10 ABS-02 3b USFS worker thinning trees 2 1 Y
P4-00587 8/12/10 ABS-02 3c USFS worker stand exam 1 4 Y
P4-00588 8/12/10 ABS-02 3c USFS worker stand exam 1 2 Y
P4-00589 8/12/10 ABS-02 3c USFS worker stand exam 1 1 Y
P4-00590 8/12/10 ABS-02 3c USFS worker stand exam 2 4 Y Y
P4-00591 8/12/10 ABS-02 3c USFS worker stand exam 2 2 Y
P4-00592 8/12/10 ABS-02 3c USFS worker stand exam 2 1 Y
P4-00593 8/12/10 ABS-02 3d Cutting firelines by hand 1 4 Y Y
P4-00594 8/12/10 ABS-02 3d Cutting firelines by hand 1 2 Y
P4-00595 8/12/10 ABS-02 3d Cutting firelines by hand 1 1 Y
P4-00596 8/12/10 ABS-02 3d Cutting firelines by hand 2 4 Y Y
P4-00597 8/12/10 ABS-02 3d Cutting firelines by hand 2 2 Y
P4-00598 8/12/10 ABS-02 3d Cutting firelines by hand 2 1 Y
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P4-00599 8/12/10 ABS-10 2b.1 Felling and limbing 1 4 Y Y
P4-00600 8/12/10 ABS-10 2b.1 Felling and limbing 1 2 Y
P4-00601 8/12/10 ABS-10 2b.1 Felling and limbing 1 1 Y
P4-00602 8/12/10 ABS-10 2b.1 Felling and limbing 2 4 Y Y
P4-00603 8/12/10 ABS-10 2b.1 Felling and limbing 2 2 Y
P4-00604 8/12/10 ABS-10 2b.1 Felling and limbing 2 1 Y
P4-00605 8/12/10 ABS-10 2b.2 Cutting and stacking 1 4 Y
P4-00606 8/12/10 ABS-10 2b.2 Cutting and stacking 1 2 Y
P4-00607 8/12/10 ABS-10 2b.2 Cutting and stacking 1 1
P4-00608 8/12/10 ABS-10 2b.2 Cutting and stacking 2 4 Y
P4-00609 8/12/10 ABS-10 2b.2 Cutting and stacking 2 2 Y
P4-00610 8/12/10 ABS-10 2b.2 Cutting and stacking 2 1 Y
P4-00617 8/17/10 ABS-10 3a USFS worker trail maintenance 1 4 Y
P4-00618 8/17/10 ABS-10 3a USFS worker trail maintenance 1 2 Y
P4-00619 8/17/10 ABS-10 3a USFS worker trail maintenance 1 1 Y
P4-00620 8/17/10 ABS-10 3a USFS worker trail maintenance 2 3.95 Y
P4-00621 8/17/10 ABS-10 3a USFS worker trail maintenance 2 2 Y
P4-00622 8/17/10 ABS-10 3a USFS worker trail maintenance 2 1
P4-00623 8/17/10 ABS-10 3b USFS worker thinning trees 1 4 Y Y
P4-00624 8/17/10 ABS-10 3b USFS worker thinning trees 1 2 Y
P4-00625 8/17/10 ABS-10 3b USFS worker thinning trees 1 1 Y
P4-00626 8/17/10 ABS-10 3b USFS worker thinning trees 2 4 Y Y
P4-00627 8/17/10 ABS-10 3b USFS worker thinning trees 2 2 Y
P4-00628 8/17/10 ABS-10 3b USFS worker thinning trees 2 1 Y
P4-00629 8/17/10 ABS-10 3c USFS worker stand exam 1 4 Y
P4-00630 8/17/10 ABS-10 3c USFS worker stand exam 1 2 Y
P4-00631 8/17/10 ABS-10 3c USFS worker stand exam 1 1
P4-00632 8/17/10 ABS-10 3c USFS worker stand exam 2 4 Y
P4-00633 8/17/10 ABS-10 3c USFS worker stand exam 2 2
P4-00634 8/17/10 ABS-10 3c USFS worker stand exam 2 1
P4-00635 8/17/10 ABS-10 3d Cutting firelines by hand 1 4 Y
P4-00636 8/17/10 ABS-10 3d Cutting firelines by hand 1 2 Y
P4 00637 8/17/10 ABS 10 3d C i fi li b h d 1 1 YP4-00637 8/17/10 ABS-10 3d Cutting firelines by hand 1 1 Y
P4-00638 8/17/10 ABS-10 3d Cutting firelines by hand 2 4.05 Y
P4-00639 8/17/10 ABS-10 3d Cutting firelines by hand 2 2 Y
P4-00640 8/17/10 ABS-10 3d Cutting firelines by hand 2 1
P4-00641 8/17/10 ABS-10 3a USFS worker trail maintenance 1 4.05 Y
P4-00642 8/17/10 ABS-10 3a USFS worker trail maintenance 1 2.05 Y
P4-00643 8/17/10 ABS-10 3a USFS worker trail maintenance 1 1 Y
P4-00644 8/17/10 ABS-10 3a USFS worker trail maintenance 2 4.05 Y Y
P4-00645 8/17/10 ABS-10 3a USFS worker trail maintenance 2 2.05 Y
P4-00646 8/17/10 ABS-10 3a USFS worker trail maintenance 2 1.05 Y
P4-00647 8/17/10 ABS-10 3b USFS worker thinning trees 1 4 Y
P4-00648 8/17/10 ABS-10 3b USFS worker thinning trees 1 2 Y
P4-00649 8/17/10 ABS-10 3b USFS worker thinning trees 1 1
P4-00650 8/17/10 ABS-10 3b USFS worker thinning trees 2 3.95 Y
P4-00651 8/17/10 ABS-10 3b USFS worker thinning trees 2 2 Y
P4-00652 8/17/10 ABS-10 3b USFS worker thinning trees 2 1 Y
P4-00653 8/17/10 ABS-10 3c USFS worker stand exam 1 4 Y
P4-00654 8/17/10 ABS-10 3c USFS worker stand exam 1 2 Y
P4-00655 8/17/10 ABS-10 3c USFS worker stand exam 1 1
P4-00656 8/17/10 ABS-10 3c USFS worker stand exam 2 4 Y
P4-00657 8/17/10 ABS-10 3c USFS worker stand exam 2 2 Y
P4-00658 8/17/10 ABS-10 3c USFS worker stand exam 2 1
P4-00659 8/17/10 ABS-10 3d Cutting firelines by hand 1 4 Y
P4-00660 8/17/10 ABS-10 3d Cutting firelines by hand 1 2
P4-00661 8/17/10 ABS-10 3d Cutting firelines by hand 1 1
P4-00662 8/17/10 ABS-10 3d Cutting firelines by hand 2 4 Y
P4-00663 8/17/10 ABS-10 3d Cutting firelines by hand 2 2 Y
P4-00664 8/17/10 ABS-10 3d Cutting firelines by hand 2 1
P4-00665 8/17/10 RAINY 1 Recreational visitor hiking 1 4 Y Y
P4-00666 8/17/10 RAINY 1 Recreational visitor hiking 1 2 Y
P4-00667 8/17/10 RAINY 1 Recreational visitor hiking 1 1 Y
P4-00668 8/17/10 RAINY 1 Recreational visitor hiking 2 4 Y
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P4-00669 8/17/10 RAINY 1 Recreational visitor hiking 2 2 Y
P4-00670 8/17/10 RAINY 1 Recreational visitor hiking 2 1 Y
P4-00671 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 1 4 Y Y
P4-00672 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 1 2 Y
P4-00673 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 1 1 Y
P4-00674 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 2 4 Y Y
P4-00675 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 2 2 Y
P4-00676 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 2 1 Y
P4-00677 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 1 4 Y Y
P4-00678 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 1 2 Y
P4-00679 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 1 1 Y
P4-00680 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 2 4.05 Y Y
P4-00681 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 2 2 Y
P4-00682 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 2 1 Y
P4-00683 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 1 4 Y Y
P4-00684 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 1 2 Y
P4-00685 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 1 1 Y
P4-00686 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 2 4 Y Y
P4-00687 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 2 2 Y
P4-00688 8/18/10 ABS-02 3e Cutting firelines with heavy equipment 2 1 Y
P4-00689 8/19/10 RAINY 1 Recreational visitor hiking 1 4 Y Y
P4-00690 8/19/10 RAINY 1 Recreational visitor hiking 1 2 Y
P4-00691 8/19/10 RAINY 1 Recreational visitor hiking 1 1 Y
P4-00692 8/19/10 RAINY 1 Recreational visitor hiking 2 4 Y Y
P4-00693 8/19/10 RAINY 1 Recreational visitor hiking 2 2 Y
P4-00694 8/19/10 RAINY 1 Recreational visitor hiking 2 1 Y
P4-00695 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 1 4 Y Y
P4-00696 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 1 2 Y
P4-00697 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 1 1 Y
P4-00698 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 2 4 Y Y
P4-00699 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 2 2 Y
P4-00700 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 2 1 Y
P4 00701 8/19/10 ABS 10 i fi li i h h i 1 4 YP4-00701 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 1 4 Y
P4-00702 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 1 2 Y
P4-00703 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 1 1 Y
P4-00704 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 2 4 Y Y
P4-00705 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 2 2 Y
P4-00706 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 2 1 Y
P4-00708 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 1 4 Y Y
P4-00709 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 1 2 Y
P4-00710 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 1 1 Y
P4-00711 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 2 4 Y Y
P4-00712 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 2 2 Y
P4-00713 8/19/10 ABS-10 3e Cutting firelines with heavy equipment 2 1 Y
P4-00714 8/20/10 RAINY 1 Recreational visitor hiking 1 4 Y Y
P4-00715 8/20/10 RAINY 1 Recreational visitor hiking 1 2 Y
P4-00716 8/20/10 RAINY 1 Recreational visitor hiking 1 1 Y
P4-00717 8/20/10 RAINY 1 Recreational visitor hiking 2 4 Y Y
P4-00718 8/20/10 RAINY 1 Recreational visitor hiking 2 2 Y
P4-00719 8/20/10 RAINY 1 Recreational visitor hiking 2 1 Y
P4-00720 8/20/10 ABS-07 3e Cutting firelines with heavy equipment 1 4 Y Y
P4-00721 8/20/10 ABS-07 3e Cutting firelines with heavy equipment 1 2 Y
P4-00722 8/20/10 ABS-07 3e Cutting firelines with heavy equipment 1 1 Y
P4-00723 8/20/10 ABS-07 3e Cutting firelines with heavy equipment 2 3.95 Y Y
P4-00724 8/20/10 ABS-07 3e Cutting firelines with heavy equipment 2 2 Y
P4-00725 8/20/10 ABS-07 3e Cutting firelines with heavy equipment 2 1 Y
P4-00726 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 1 4 Y Y
P4-00727 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 1 2 Y
P4-00728 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 1 1 Y
P4-00729 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 2 4.05 Y Y
P4-00730 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 2 2.05 Y
P4-00731 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 2 1 Y
P4-00732 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 1 4 Y
P4-00733 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 1 2 Y
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P4-00734 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 1 1 Y
P4-00735 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 2 4.05 Y
P4-00736 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 2 2 Y
P4-00737 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 2 1 Y
P4-00739 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 1 4 Y Y
P4-00740 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 1 2 Y
P4-00741 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 1 1 Y
P4-00742 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 2 4.05 Y Y
P4-00743 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 2 2 Y
P4-00744 8/24/10 ABS-07 3e Cutting firelines with heavy equipment 2 1 Y
P4-00745 8/25/10 RAINY 1 Recreational visitor hiking 1 3.95 Y Y
P4-00746 8/25/10 RAINY 1 Recreational visitor hiking 1 2 Y
P4-00747 8/25/10 RAINY 1 Recreational visitor hiking 1 1 Y
P4-00748 8/25/10 RAINY 1 Recreational visitor hiking 2 3.95 Y
P4-00749 8/25/10 RAINY 1 Recreational visitor hiking 2 2 Y
P4-00750 8/25/10 RAINY 1 Recreational visitor hiking 2 1 Y
P4-00751 8/25/10 ABS-07 3e Cutting firelines with heavy equipment 1 4.05 Y Y
P4-00752 8/25/10 ABS-07 3e Cutting firelines with heavy equipment 1 2 Y
P4-00753 8/25/10 ABS-07 3e Cutting firelines with heavy equipment 1 1 Y
P4-00754 8/25/10 ABS-07 3e Cutting firelines with heavy equipment 2 4.05 Y Y
P4-00755 8/25/10 ABS-07 3e Cutting firelines with heavy equipment 2 2.05 Y
P4-00756 8/25/10 ABS-07 3e Cutting firelines with heavy equipment 2 1 Y
P4-00757 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 1 4 Y
P4-00758 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 1 2 Y
P4-00759 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 1 1 Y
P4-00760 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 2 4 Y Y
P4-00761 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 2 2 Y
P4-00762 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 2 1 Y
P4-00763 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 1 4 Y
P4-00764 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 1 2 Y
P4-00765 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 1 1 Y
P4-00766 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 2 4 Y Y
P4 00767 8/25/10 ABS 10 i fi li i h h i 2 2 YP4-00767 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 2 2 Y
P4-00768 8/25/10 ABS-10 3e Cutting firelines with heavy equipment 2 1 Y
P4-00769 8/26/10 RAINY 1 Recreational visitor hiking 1 4 Y Y
P4-00770 8/26/10 RAINY 1 Recreational visitor hiking 1 2 Y
P4-00771 8/26/10 RAINY 1 Recreational visitor hiking 1 1 Y
P4-00772 8/26/10 RAINY 1 Recreational visitor hiking 2 4 Y
P4-00773 8/26/10 RAINY 1 Recreational visitor hiking 2 2 Y
P4-00774 8/26/10 RAINY 1 Recreational visitor hiking 2 1 Y
P4-00775 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 1 4 Y
P4-00776 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 1 2 Y
P4-00777 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 1 1 Y
P4-00778 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 2 4 Y
P4-00779 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 2 2 Y
P4-00780 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 2 1 Y
P4-00781 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 1 4 Y
P4-00782 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 1 2 Y
P4-00783 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 1 1 Y
P4-00784 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 2 4 Y Y
P4-00785 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 2 2 Y
P4-00786 8/26/10 ABS-02 3e Cutting firelines with heavy equipment 2 1 Y
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Libby Standard Operating Procedure 
Indirect Preparation of Air and Dust Samples for TEM Analysis 

Approved for Use at the Libby Superfund Site Only 
 

 
1.0 PURPOSE 
 
Some air samples collected at the Libby Superfund site are overloaded with debris and/or have 
obvious non-uniform loading, so analysis for asbestos by Transmission Electron Microscopy 
(TEM) requires an indirect preparation of the sample.  All dust samples collected at the Libby 
Superfund site are prepared for TEM analysis using an indirect preparation.  The purpose of this 
SOP is to provide a standardized procedure for the indirect preparation of air and dust samples 
that minimizes the loss of sensitivity.  In addition, this SOP allows for the retention of a portion 
of the original air sample filter for archive whenever possible. 
 
2.0 RESPONSIBILITIES 
 
The Laboratory Director is responsible for ensuring that all laboratories participating in the 
analysis of air samples at the Libby site are aware of this SOP and that all analysts follow this 
SOP.  Laboratory managers and analysts are responsible for communicating to the Libby 
laboratory coordinator (CDM), Volpe Center and appropriate USEPA Region 8 Remedial Project 
Manager or Regional Chemist any recommended changes or proposed improvements to the SOP. 
 
3.0 EQUIPMENT 
 
Equipment needed to perform indirect preparations of air samples includes the following: 
 
• Transmission electron microscope (NVLAP compliant) 
• Energy dispersive X-ray system (NVLAP compliant)  
• High vacuum carbon evaporator with rotating stage 
• HEPA hood (NVLAP compliant) 
• Exhaust or fume hood 
• Particle-free water 
• Glass container for ashing 
• Disposable single use containers of at least 100 ml capacity 
• Waterproof marker 
• Forceps 
• Ultrasonic bath 
• Appropriate disposable glass or variable pipets with disposable tips 
• Disposable 25 mm filter funnels 
• Side arm filter flask 
• Cellulose support pad, 25 mm diameter  
• MCE filters, 25 mm diameter, < 0.22 µm and 5.0 µm pore size 
• Storage container for 25 mm filter 
• Glass slides, approximately 25 x 76 mm in size 
• Scalpel blades, # 10 or equivalent and handle 
• Desiccator or low temperature drying oven 
• Acetone, reagent grade 
• Glacial acetic acid 
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• Plasma asher, low temperature 
• pH paper 
• Tygon tubing, or equivalent 
• Small vacuum pump for filtration 
• Glass petri dishes 
• Jaffe washer 
• Carbon evaporator rods 
• Wash bottles, plastic 
• Reagent alcohol 
 
4.0 METHOD SUMMARY 
 
Figure 1 presents a simplified overview of the TEM indirect preparation procedure for 
overloaded air samples and dust samples.  As seen, there are two general indirect preparation 
procedures, one that includes ashing of the primary filter and one that does not include ashing of 
the primary filter.    
 
Laboratory modification LB-000053 provides a list of which sample prefix codes shall be 
prepared using an ashing procedure and which should not be prepared using an ashing procedure.  
In cases where there is a conflict regarding sample type between the sample prefix as defined by 
the most recent version of LB-000053 and the chain of custody instructions, the chain of custody 
instructions take precedent.  Additionally, once sample preparations have begun, there may be 
cases where the analyst determines that ashing is necessary to obtain acceptable filter loading. 
Samples for which ashing may be warranted include indoor air or dust samples collected from 
properties with elevated levels of organic particulates (e.g., due to cigarette smoke or use of a 
wood-burning stove).  In these samples, ashing may further reduce particulate loading, thus 
allowing for an improved analytical sensitivity.  
 
The sections below present the detailed steps associated with each procedure.  For all indirect 
preparations, specimen preparation should be performed in a clean facility that is separate from 
both bulk and air preparation areas and preparation shall take place in a negative flow HEPA 
hood to prevent any possible contamination of the laboratory or personnel.   
 
4.1 PROCEDURE 1: Indirect Preparation with Ashing 
 
This procedure should be followed for air and dust samples where LB-000053 or the chain of 
custody form indicates that ashing should be performed.  For the purpose of the Libby Superfund 
Site, air samples are defined as overloaded if there is >25% obscuration on the majority of the 
grid openings.    
 
If there is no loose material present in the air cassette or adhering to the cowl, this procedure is 
generally similar to the indirect preparation method specified in ISO 13794, but has been 
modified to increase the total solution volume from 40 ml to 100 ml and to retain a portion of the 
original filter.  The use of a 100 ml final volume is selected because it allows for preparation of a 
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series of indirect samples with volumes that are sufficiently large that secondary dilution is not 
needed to ensure uniform deposition on the filter.   
 
If there is loose material present in the air cassette or adhering to the cowl, or if the sample is a 
dust sample, a portion of the original filter is not retained for archive, since it is assumed that 
there will be uneven loading on the filter.  Because of this, an archived portion of the original 
filter is unlikely to be representative.  In this case, the indirect preparation procedure is similar to 
the method specified in ASTM D-5755, but has been modified to include an ashing of the 
primary filter. 
 
4.1.1 Carefully wet-wipe the exterior of the cassettes to remove any possible contamination 

prior to taking the cassettes into the clean preparation area.   
 
4.1.2 Within a safety hood, carefully open the cassette and verify if there is any loose material 

in the cassette or adhering to the cowl.  If this is an air sample and there is no visible loose 
material present, proceed to Step 4.1.6. 

 
4.1.3 Any loose material that is present in the cassette should be poured into a disposable 50 ml 

glass beaker or similar container. 
 
4.1.4 Using freshly cleaned forceps, remove the sample collection filter from the sampling 

cassette and place it in the same disposable 50 ml glass beaker or similar container with the 
side containing the sample facing down. 

 
4.1.5 Using a 50/50 alcohol/particle-free water solution, rinse any material adhering to the 

cowl into a new 25 mm diameter disposable filtration funnels.  If the filtration unit does not 
come pre-assembled with the necessary components (e.g. contains a glass fiber filter instead 
of the required MCE filter), it will be necessary to disassemble the stock cassette as it comes 
from Whatman and discard the glass-fiber filter.  Rinse the filter unit thoroughly with particle 
free water and reassemble the filter unit using a cellulose support pad (Pall 66238), a 5.0µm 
pore size MCE diffuser filter (Enviropore FILA500A025A), and a 0.2 µm pore size MCE 
final filter (Enviropore FILA020A025A).  Apply vacuum.  When all solution has passed 
through, rinse sides of filter funnel with a stream of particle free water to dislodge any 
particulate that might be adhering to the sides of the filter funnel.  Once filtration is complete 
turn off vacuum, remove filter from unit and dry.  Once the filter is dry, place it in the 
container with the original filter and proceed to Step 4.1.8. 

 
4.1.6 Using freshly cleaned forceps, remove the sample collection filter from the sampling 

cassette and place it on a clean glass microscope slide that will be used as a cutting surface.  
Using a freshly cleaned curved scalpel blade, cut off ½ of the filter (estimate the ½ as 
precisely as possible as this affects the final concentration) with a rocking motion. 

 
4.1.7 Place the remaining portion of the original filter in archive. (Note: In cases where an 

initial direct preparation of an air sample was attempted and found to be overloaded, this 
archive portion will be approximately ¼ of the original filter.)  Place ½ of the primary filter 
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in a clean, single use disposable glass container with the side containing the sample facing 
down.   

 
4.1.8 Cover the container with aluminum foil, forming a tight seal around the mouth.   
 
4.1.9 Perforate the foil in 15-20 places with a syringe needle to allow for gas exchange during 

plasma ashing.   
 
4.1.10 Place the sample container in the plasma asher chamber.  Depending on the size of the 

plasma asher chamber, several samples may be ashed simultaneously.   
 
4.1.11 Operate the plasma asher using the minimum power at which a glow-discharge is 

observed, until the filter appears to be completely ashed.  Loss of particulate and fibers from 
the container will occur if the plasma asher is operated at excessive radio-frequency power. 
During ashing of mixed cellulose ester (MCE) filters, a critical point is reached during the 
oxidation at which a sudden, violent ignition may occur if the radio-frequency power is 
excessive.  This may result in a loss of fibers from the container, contamination of the 
interior of the chamber, and possible cross-contamination of the samples.  For this reason, 
ashing of the blank should be observed closely during the early stages of oxidation, in order 
to ensure that the radio-frequency power setting is such that sudden ignition does not occur. 

 
4.1.12 After 100% ashing is complete based on visual observation, increase the plasma asher 

power to maximum and ash for a period of one additional hour. 
 
4.1.13  

While final ashing is in progress, set up the filtration system to be used.  In order to minimize 
the chances of contamination, only 25 mm diameter disposable filtration funnels shall be 
used.  If the filtration unit does not come pre-assembled with the necessary components (e.g. 
contains a glass fiber filter instead of the required MCE filter), it will be necessary to 
disassemble the stock cassette as it comes from Whatman and discard the glass-fiber filter.  
Rinse the filter unit thoroughly with particle free water and reassemble the filter unit using a 
cellulose support pad (Pall 66238), a 5.0µm pore size MCE diffuser filter (Enviropore 
FILA500A025A), and a 0.2 µm pore size MCE final filter (Enviropore FILA020A025A).  
Filter as usual, using restraint with the amount of vacuum applied to avoid uneven loading.  
Add 20 ml of particle-free water to the filtration apparatus prior to applying vacuum and 
introduction of the sample suspension.  When seating the filters in the filtration unit, it is 
essential that the vacuum be evenly applied to help ensure an even distribution of particulate 
on the filter.  There should be no air bubbles or surface abnormalities anywhere in the filter 
assemblage.  This is accomplished through wetting each successive filter as it is placed in the 
filtration unit and applying a light vacuum.  This will ensure that the filters are flat and that 
there are no air bubbles.   

 
4.1.14 After ashing is complete, admit air slowly to the chamber and remove the samples from 

the plasma asher chamber and place back into a safety hood. 
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4.1.15 Remove the aluminum foil from the top of the sample container. 
 
4.1.16 Using particle free water in a squirt bottle, carefully rinse the ashed residue from the 

ashing container into a clean disposable sample container of at least 100 ml with a watertight 
lid, such as a sealed specimen cup.  Rinse the residue into the 100 ml container to an initial 
volume of approximately 90 ml.  Adjust pH to approximately 3-4 using a 10% solution of 
glacial acetic acid, and checking with pH paper.   Bring the final volume to 100 ml and cap 
tightly. 

 
4.1.17 Briefly hand shake (3 seconds) the capped container containing the sample suspension. 
 
4.1.18 Place the container in a calibrated tabletop ultrasonic bath and sonicate at 50 - 100 nW/ml 

for three minutes.  The liquid level in the bath should be ½ to ¾ the height of the sample 
containers.  Wipe the outside of the sample containers dry when removing them from the 
bath. 

 
4.1.19 After sonication, lightly hand shake the suspension for 3 seconds, and allow it to stand 

undisturbed for 2 minutes to allow large particles to settle to the bottom or float to the top.  
 
4.1.20 For each sample, prepare three secondary filters by applying volumes of 50 ml, 25 ml, 

and 10 ml.  For air samples where the direct preparation proves to be overloaded, it is 
acceptable to filter aliquot volumes other than the usual 10 ml, 25 ml, and 50 ml series, either 
a greater or lesser volume, in order to produce a sample with the highest possible f-factor 
without violating the overload criteria.  Draw each aliquot to be filtered with the same pipette 
and dispense into the appropriate filter funnel.  Avoid pipetting any large settled or floating 
particles.  Apply vacuum to the filtration apparatus to draw each volume through the filter.  
For samples where the 10 ml aliquot filter is obviously overloaded and a secondary dilution 
will be required (see 4.1.21), it is not necessary to attempt to filter the 25 ml and 50 ml 
aliquots through 25 mm filter units. 

 
4.1.21 If a preliminary observation of the 10 ml secondary filter appears overloaded take 10 ml 

of the remaining volume and dilute to 100 ml.  From this secondary dilution, prepare a 
second series of filters using 50 ml, 25 ml, and 10 ml (corresponding to 5 ml, 2.5 ml, and 1 
ml of the original suspension).  Based on the original 10 ml aliquot filter loading, it is 
acceptable to filter aliquot volumes other than the usual 10 ml, 25 ml, and 50 ml series in 
order to produce a sample with the highest possible f-factor without violating the overload 
criteria.  In some instances, it may be necessary to perform a tertiary serial dilution, taking 10 
ml of the secondary dilution, adding it to 90 ml of particle free water, and filtering another 
series of aliquots of 10 ml, 25 ml, and 50 ml. 

 
4.1.22 Disassemble the filtration units.  Carefully remove the filters from the filtration apparatus 

using fine forceps, being careful to only touch the inactive rim of the filter that has not been 
exposed to the sample.  Place each filter in a labeled petri dish or other similar container, 
active side up and dry. 
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4.1.23 Select the secondary filter from the dilution series yielding the largest possible f-factor 
(highest possible volume) which does not violate the criteria for an overloaded sample.  
Experience has shown that a light staining of the filter will yield a suitable preparation for 
analysis. 

 
4.1.24 Perform a standard TEM sample preparation procedure. 
 
4.1.25 If TEM examination of the lowest volume aliquot filtered is deemed overloaded (>25% 

particulate), consult with the Libby laboratory coordinator (CDM) to select the most 
appropriate next step.   

 
4.1.26 Carefully label and place each of the unused secondary filters and the remaining portion 

of the selected secondary filter in archive. 
 
4.1.27 Place any remaining sample solution in a graduated cylinder or pipet.  The largest known 

quantity of the remaining solution should be filtered through a 25 mm disposable filtration 
unit with a < 0.22 µm/5.0 µm pore size MCE filter set in conjunction with a cellulose support 
pad and dried after removal from the filtration unit.  A larger diameter (e.g. 47 mm) filtration 
unit with the same filter configuration may be used as needed to avoid situations where a 25 
mm diameter filter may become obstructed with material.  The dried filter shall be placed in 
an appropriate container, and labeled with the sample number, filter type, and volume applied 
to the filter.  This filter will then be archived with the other archived filters from the sample. 

 
4.1.28 Discard the remaining portion of the sample solution using standard laboratory protocols. 
 
 
4.2 PROCEDURE 2: Indirect Preparation without Ashing 
 
This procedure should be followed for air and dust samples where LB-000053 or the chain of 
custody form indicates that ashing should not be performed.  For the purpose of the Libby 
Superfund Site, samples are defined as overloaded if there is >25% obscuration on the majority 
of the grid openings.   
 
If there is no loose material present in the air cassette or adhering to the cowl, this procedure is 
generally similar to the indirect preparation method specified in ASTM D-5755, but has been 
modified to allow for an archive of the original filter.   
 
If there is loose material present in the air cassette or adhering to the cowl, or if the sample is a 
dust sample, a portion of the original filter is not retained for archive, since it is assumed that 
there will be uneven loading on the filter.  Because of this, an archived portion of the original 
filter is unlikely to be representative. In this case, the indirect preparation procedure is equivalent 
to the method specified in ASTM D-5755. 
 
4.2.1 Carefully wet-wipe the exterior of the cassettes to remove any possible contamination 

prior to taking the cassettes into the clean preparation area.   
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4.2.2 Carefully open the cassette and verify if there is any loose material in the cassette or 

adhering to the cowl.  If this is an air sample and there is no visible loose material 
present, proceed to Step 4.2.5. 

 
4.2.3 Using a 50/50 alcohol/particle-free water solution, rinse any material adhering to the 

cowl down onto the sample collection filter (still inside the sampling cassette). 
 
4.2.4 Using freshly cleaned forceps, remove the sample collection filter from the sampling 

cassette and place it into a clean disposable sample container of at least 100 ml with a 
watertight lid, such as a sealed specimen cup.  Proceed to Step 4.2.7. 

 
4.2.5 Using freshly cleaned forceps, remove the sample collection filter from the sampling 

cassette and place it on a clean glass microscope slide that will be used as a cutting surface.  
Using a freshly cleaned curved scalpel blade, cut off ½ of the filter (estimate the ½ as 
precisely as possible as this affects the final concentration) with a rocking motion. 

 
4.2.6 Place the remaining portion of the original filter in archive. (Note: In cases where an 

initial direct preparation of an air sample was attempted and found to be overloaded, this 
archive portion will be approximately ¼ of the original filter.)  Place ½ of the primary filter 
in a clean disposable sample container of at least 100 ml with a watertight lid, such as a 
sealed specimen cup.   

 
4.2.7 Bring the total volume of the suspension up to approximately 90 ml using particle-free 

water only. 
 
4.2.8 Adjust the suspension to a pH of 3-4 using a 10 % solution of acetic acid.  Use pH paper 

to test.  
 
4.2.9 Bring the total volume up to 100 ml using particle-free water and cap tightly.   
 
4.2.10 Set up the filtration system to be used.  In order to minimize the chances of 

contamination, only 25 mm disposable filtration funnels (such as Whatman cat. #:1922-1820) 
shall be used.  If the filtration unit does not come pre-assembled with the necessary 
components (e.g. contains a glass fiber filter instead of the required MCE filter), it will be 
necessary to disassemble the stock cassette as it comes from Whatman and discard the glass-
fiber filter.  Rinse the filter unit thoroughly with particle free water and reassemble the filter 
unit using a cellulose support pad (Pall 66238), a 5.0µm pore size MCE diffuser filter 
(Enviropore FILA500A025A), and a 0.2 µm pore size MCE final filter (Enviropore 
FILA020A025A).  Filter as usual, using restraint with the amount of vacuum applied to avoid 
uneven loading. Add 20 ml of particle-free water to the filtration apparatus, prior to applying 
vacuum and introduction of the sample suspension.  When seating the filters in the filtration 
unit, it is essential that the vacuum be evenly applied resulting in even distribution.  There 
should be no air bubbles or surface abnormalities anywhere in the filter assemblage.  This is 
accomplished through wetting each successive filter as it is placed in the filtration unit and 
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applying a light vacuum.  This will assure that the filters are flat and that there are no air 
bubbles.  Ensure that suspension is filtered within 24 hours to avoid problems associated with 
bacterial and fungal growth. 

 
4.2.11 Briefly hand shake (3 seconds) the capped container containing the sample suspension. 
 
4.2.12 Place the container in a calibrated tabletop ultrasonic bath and sonicate at 50 - 100 nW/ml 

for three minutes.  
 
4.2.13 After sonication, lightly hand shake the suspension for 3 seconds, and allow it to stand 

undisturbed for 2 minutes to allow large particles to settle to the bottom or float to the top.   
 
4.2.14 For each sample, prepare three secondary filters by drawing aliquots of 50 ml, 25 ml, and 

10 ml.  For air samples where the direct preparation is overloaded, it is acceptable to filter 
aliquot volumes other than the usual 10 ml, 25 ml, and 50 ml series (either greater or lesser 
volumes) in order to produce a sample with the highest possible f-factor without violating the 
overload criteria.  Draw each aliquot to be filtered with the same pipette and dispense into the 
appropriate filter funnel.  Avoid pipetting any large settled or floating particles.  Apply 
vacuum to the filtration apparatus to draw each volume through the filter.  For samples where 
the 10 ml aliquot filter is obviously overloaded and a secondary dilution will be required (see 
4.2.15), it is not necessary to attempt to filter the 25 ml and 50 ml aliquots through 25 mm 
filter units. 

 
4.2.15 If a preliminary observation of the 10 ml secondary filter appears overloaded take 10 ml 

of the remaining volume and dilute to 100 ml.  From this secondary dilution, prepare a 
second series of filters using 50 ml, 25 ml, and 10 ml (corresponding to 5 ml, 2.5 ml, and 1 
ml of the original suspension).  Based on the original 10 ml aliquot filter loading, it is 
acceptable to filter aliquot volumes other than the usual 10 ml, 25 ml, and 50 ml series (either 
greater or lesser volumes) in order to produce a sample with the highest possible f-factor 
without violating the overload criteria.  In some instances, it may be necessary to perform a 
tertiary serial dilution, taking 10 ml of the secondary dilution, adding it to 90 ml of particle 
free water, and filtering another series of aliquots of 10 ml, 25 ml, and 50 ml. 

 
4.2.16 Disassemble the filtration unit.  Carefully remove the filter from the filtration apparatus 

using fine forceps, being careful to only touch the inactive rim of the filter that has not been 
exposed to the sample.  Place the filter in a labeled petri dish or other similar container, 
active side up and dry. 

 
4.2.17 Select the secondary filter from the dilution yielding the largest possible f-factor (highest 

volume) which does not violate the criteria for an overloaded sample.  Experience has shown 
that a light staining of the filter will yield a suitable preparation for analysis. 

 
4.2.18 Perform a standard TEM sample preparation procedure. 
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4.2.19 If TEM examination of the lowest volume aliquot filtered is deemed overloaded, consult 
with the Libby laboratory coordinator (CDM) to select the most appropriate next step.   

 
4.2.20 Place each of the unused secondary filters and the remaining portion of the selected 

secondary filter in archive. 
 
4.2.21 Place any remaining sample solution in a graduated cylinder or pipet and add to a 

prepared 25 mm filtration unit containing a < 0.22 µm/5.0 µm pore size filter set with a 
cellulose support pad in a disposable filtration unit with a small volume of particle free water 
to facilitate the production of a homogeneous solution and record the volume of sample 
solution added.  A larger diameter (e.g. 47 mm) filtration unit with the same filter 
configuration may be used as needed to avoid situations where a 25 mm diameter filter may 
become obstructed with material.  Add 10 ml particle free water to the sample container 
containing the residual filter and sonicate for three minutes.  Add this solution to the filtration 
unit for the corresponding filtration unit for each sample as described in the first part of this 
paragraph. Do not include this 10 ml in the volume calculation of the sample solution added.  
This solution should then be filtered through the filtration unit and dried after removal from 
the filtration unit.  The dried filter shall be placed an appropriate container, and labeled with 
the sample number, filter type, and volume applied to the filter.  This filter will then be 
archived with the other archived filters from the sample. 

 
4.2.22 Discard the remaining portion of the sample solution using standard laboratory protocols. 
  
5.0 DOCUMENTATION AND ARCHIVE STORAGE 
 
Project-specific Index IDs are recorded on all air samples.  During each indirect preparation step, 
this Index ID is noted on the sample-specific beakers, containers, and filtration units.   
 
In those cases where no loose material is present in the cassette or adhering to the cowl, the 
remaining portion of the original primary filter is placed in a suitable container and clearly 
labeled with the sample number and indicated that it is the original primary filter.  In those cases 
where secondary or tertiary filters are prepared, all filters or remnants of filters will be archived 
into suitable containers, and clearly labeled with the sample number and the volume of the 
aliquot applied to each filter. 
 
Analysis-specific details about the indirect preparation will be recorded in the sample TEM 
electronic data deliverable (EDD) spreadsheet.  In the TEM EDD, if the sample is prepared using 
Procedure 1 (see Section 4.1) the preparation method should be identified as “IA – Indirect, 
ashed” and the appropriate inputs should be recorded in the fields provided.  If the sample is 
prepared using Procedure 2 (see Section 4.2), the preparation method should be identified as “I – 
Indirect” and the appropriate inputs should be recorded in the fields provided.  The spreadsheet is 
designed to automatically calculate the dilution factor, or f-factor, which is used in the 
calculation the sample air or dust concentration.  
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6.0 QUALITY ASSURANCE 
 
All quality control sample results will be monitored for potential contamination.  If sample 
results indicate cross-contamination, the laboratory will identify the affected samples and notify 
the USEPA Regional Chemist and project laboratory coordinator (CDM).  Laboratory 
procedures will be re-assessed and appropriate changes will be made and documented 
accordingly by the project laboratory coordinator. 
 
6.1 Lot Blanks 
  
All cassettes utilized in the Libby project are screened for contamination by either TEM analysis 
or a combination of TEM and PCM analysis.  One lot blank is prepared and analyzed from each 
carton of  cassettes prior to using the lot of cassettes for sampling.  The entire carton of cassettes 
will be rejected if any asbestos fiber is detected on the lot blank. 
 
6.2 Filter blanks 
 
Prior to filtration of the sample aliquot, 100ml particle-free water should be filtered.  Acceptance 
criteria for filter blanks are as specified for laboratory blanks in the latest version of laboratory 
modification of LB-000029.   
 
6.3 Plasma asher blanks 
 
To ensure that contamination is not introduced during the ashing process, a container with an 
unused filter should be run as a blank with each batch of samples ashed.  This sample will be 
prepared using the standard TEM sample preparation procedure and examined as per the 
established QC sequence.  Acceptance criteria for plasma asher blanks are as specified for 
laboratory blanks in the latest version of laboratory modification of LB-000029. 
 
7.0 DECONTAMINATION 
 
All non-disposable equipment used during sample preparation must be decontaminated prior to 
use.  Because the prescribed filtration units used to prepare the secondary filters are disposable, 
decontamination of filtration units is not required. 
 
8.0 GLOSSARY 
 
EDD - Electronic Data Deliverable.  A Libby-specific spreadsheet designed to capture the 
detailed analysis and raw structure data generated during a TEM analysis.  Contact the project 
laboratory coordinator (CDM) for the current TEM spreadsheet version. 
 
HEPA - High Efficiency Particulate Air 
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MCE - Mixed Cellulose Ester 
 
TEM - Transmission Electron Microscopy 
 
9.0 REFERENCES 
 
ISO 13794.  Ambient air - Determination of asbestos fibres - Indirect-transfer transmission 
electron microscopy method.  International Organization for Standardization (ISO) 13794:1999.  
November 15, 1999. 
 
ASTM D-5755.  Test Method for Microvacuum Sampling and Indirect Analysis of Dust by 
Transmission Electron Microscopy for Asbestos Structure Number Surface Loading.  ASTM D 
5755-03.  October 2003.
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FIGURE 1.  INDIRECT PREPARATION OF OVERLOADED AIR SAMPLES AND DUST SAMPLES FOR TEM ANALYSIS 
 

 

No No

(a) see LB-000053 and chain of custody form
(b) modified to include ashing of the primary filter, rather than just rinsing cassette
(c) modified to increase the total solution volume from 40 ml to 100 ml
(d) modified to allow for an archive of the original filter
(e) usually will be 1/2 of the original filter, unless a direct preparation was attempted

and found to be overloaded (resulting in 1/4 of the original filter for archive)
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LIBBY SUPERFUND SITE OPERABLE UNIT 3 
PHASE IV SAMPLING AND ANALYSIS PLAN 

 
ATTACHMENT A 

Revision 2 
 

ACTIVITY BASED SAMPLING (ABS) SCRIPTS 
 
 
This Attachment describes the activities to be performed by individuals performing each of the 
ABS scenarios described in the Phase IV-A Sampling and Analysis Plan (SAP).  Details on the 
number, location, and timing of ABS sampling events are provided in the Phase IV-A SAP. 
 
SCRIPT 1:  RECREATIONAL VISITORS ALONG LOWER RAINY CREEK 
 
Recreational visitors along lower Rainy Creek (between Highway 37 and the W.R. Grace 
property line) may engage in activities such as hiking and antler hunting that could disturb LA in 
source material (soil, dried stream-side sediment, and duff).  The following script will be used to 
simulate exposures during activities that are considered to be representative of recreational 
visitors along lower Rainy Creek south of the W.R. Grace property boundary.   
 
For this scenario, Rainy Creek south of the W.R.Grace property boundary will be evaluated as a 
single ABS study area.  ABS sampling will be performed by a team of two individual samplers.  
Three pumps will be worn by each sampler.  Target flow rate for the first pump is 1 liters per 
minute (LPM), the target flow rate for the second pump is 2 LPM, and the target flow rate for the 
third pump is 4 LPM.   
 
The team of two samplers will walk from the security gate on Rainy Creek Road to Rainy Creek.  
Once at Rainy Creek, the two samplers will turn on their sampling pumps.  This will be time = 0.  
Both individuals will then begin to walk up along the banks of the creek, disturbing bushes and 
other vegetation as needed to move along the bank of the creek.  Activities will include the 
samplers using their hands to push aside ground vegetation to simulate hunting for antlers.  To 
the extent possible, the samplers will cross back and forth across the creek several times so that 
the ABS activities represent exposures to disturbed sediments and brush on both sides of Rainy 
Creek. 
 
After 30 minutes moving up the drainage, the two samplers will change positions so that the 
sampler originally in the lead will be in the following position.  The team will them make their 
way back down the drainage toward the starting point.  After 30 more minutes (for a total of 60 
minutes), the ABS event ends and the air sampling pumps are turned off and the air sampling 
cassettes are capped. 
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SCRIPT 2:  RESIDENTIAL WOOD HARVESTER 
 
Residents of Libby may harvest firewood within the OU3 study area for personal use as a heating 
source.  Individuals harvesting wood within the OU3 study area may be exposed to LA fibers 
released from duff and/or soil when disturbed during walking in the woods to the selected trees, 
from tree bark when cutting down trees and sawing them into manageable size, and from tree 
bark and/or soil and/or duff when disturbed during hauling the wood to a truck or other vehicle.  
The following script will be used to simulate residential (non-commercial) wood harvesting 
activities. 
 
Two individual samplers will perform each residential wood harvesting ABS event.  Three 
pumps will be worn by each sampler.  Target flow rate for the first pump is 1 liters per minute 
(LPM), the target flow rate for the second pump is 2 LPM, and the target flow rate for the third 
pump is 4 LPM. 
 
For each ABS event at each location, each individual sampler will collect 1 sample to represent 
exposures that occur while driving to and from the location, and 2 additional samples during the 
harvesting (felling the tree, cutting it into manageable firewood sizes, stacking into the back of a 
pickup truck, and cleaning up the area).  The scenario is performed in three steps, as follows: 
 

1. Driving to the ABS Area (Script 2a, part 1) 
The individual samplers shall initiate the event by entering a pickup truck located in the 
Flyway, turning on their air monitoring pumps, and riding to the location of trees to be 
harvested (identified by the US Forest Service ) in the truck with the windows open.  
Once arriving at the tree harvesting location, the truck will be parked along the US Forest 
Service road, the air monitoring pumps will be turned off and the air sampling cassettes 
will be capped and set aside until they are re-activated during the drive away from the 
ABS area. 
 
2.  Felling, Limbing, Cutting and Stacking (Script 2b) 
The wood harvesting scenario is begun by each individual exiting the pickup truck, 
attaching new filter cassettes to the low volume and the high volume pumps, and turning 
the pumps on. 
 
During each ABS event at each designated location, the samplers will harvest one tree 
identified by the US Forest Service.  The samplers shall hike to the tree and one of the 
samplers will fell the tree and remove branches using a chainsaw.  The second individual 
will haul the cut branches and place them in a pile nearby and perform clean up.  The 
duration of this activity will vary depending on the size of the tree and the distance from 
the road, but is expected to average approximately 20 minutes.  After felling the tree and 
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removing the branches, if necessary, the samplers shall attach the cut tree to a cable and 
haul it to the road near the vehicle.  Then one sampler will cut the felled tree into pieces 
of appropriate size for use in wood burning stoves (usually about 16-24 inches in length) 
and the other sampler will haul the firewood back to the bed of the truck.  After 15 
minutes, the samplers will reverse roles and continue for another 15 minutes.   The total 
duration for this activity is 50 minutes.  
 
In order to help minimize the chances of generating overloaded filters, the exposures 
associated with the wood harvesting activities described above may be captured on two 
sequential cassettes.  The optimal break point between the two sequential cassettes will 
be between felling/limbing and cutting/stacking.  In other words, the first wood 
harvesting sample would include hiking to the tree, felling, limbing, and hauling to the 
road, and the second wood harvesting sample would include cutting and stacking.     
 
All individuals who perform this activity must be properly trained in the safe use of 
gasoline powered saws and in safe procedures for felling trees. 
 
After 50 minutes of cutting and hauling wood to the truck, the harvesting scenario is 
ended.  Each individual shall turn off their pumps and remove and cap the cassettes.  The 
area shall be further cleaned up as necessary after sampling has ended.  
 
3. Driving from the ABS Area (Script 2a, part 2) 
After removing the cassettes used for wood harvesting, each individual shall re-attach the 
same cassettes as were used during the truck ride to the area.  The pumps will then be re-
activated, and the pickup truck shall be driven back to the Flyway (windows open).  Once 
at the Flyway, the driving scenario is ended and the pumps will be turned off and each 
cassette removed and capped. 
 

At the Flyway, the wood shall be off-loaded from the truck and placed into a pile for potential 
future use in burning1.  The wind direction and speed at the sampling location should also be 
monitored. 
 
SCRIPT 3:  US FOREST SERVICE WORKER 
 
U.S. Forest Service workers within the OU3 study area may be exposed to LA fibers during a 
variety of activities.  These include activities routinely performed as part of the Forest Service’s 
land management responsibilities such as maintenance of roads and trails, thinning of trees and 
vegetation, and surveying trees (stand exam).   In addition to routine land management activities, 
US Forest Service personnel respond to forest fires in the Kootenai National Forest.  Fire 

                                                 
1 The potential risks associated with burning wood collected from OU3 will be evaluated as part of the OU4 risk 
assessment, and will not be included in OU3. 
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fighting activities include those associated with initial ground attack, aerial attack, and sustained 
ground attack. 
 
For the purposes of the Phase IV ABS investigation, the following scripts will be used to 
simulate a range of activities that are considered to be representative.  ABS sampling will be 
performed by a team of two samplers except where noted.  Three pumps will be worn by each 
sampler.  Target flow rate for the first pump is 1 liters per minute (LPM), the target flow rate for 
the second pump is 2 LPM, and the target flow rate for the third pump is 4 LPM. 
 
Script 3a.  Trail Maintenance 
 
Trail maintenance consists mainly of clearing vegetation from the trail.  Samplers will travel to 
the designated ABS locations and park on the roadway.  Samplers will exit the vehicle and hike 
to the designated trail location.  Once at the designated trail, samplers will turn on the air 
sampling pumps.  One sampler will use a saw head trimmer to clear trees and brush to a width of 
about 1-2 feet, and to a height of about 8 feet.  The second individual will haul the cut vegetation 
off the trail.  After 15 minutes, the two individuals shall reverse roles.  After 30 minutes, the 
ABS activity is ended, and both individuals shall turn off their air sampling pumps and cap their 
sampling cassettes. 
  
Script 3b.  Tree Thinning 
 
Tree thinning consists of cutting small trees (2-4 inches in diameter) and hauling the wood into a 
“slash” pile.  This activity will be performed for a period of 30 minutes.  One individual will cut 
for 15 minutes, while the second individual hauls wood to a pile.  After 15 minutes, the roles are 
reversed.  After 30 minutes, the ABS activity is ended, and both individuals shall turn off their 
air sampling pumps and cap their sampling cassettes.   
 
Script 3c.  Stand Examination 
 
Stand examination consists of obtaining measurements of the girth and height of trees in a stand, 
and collecting borings from the trees to determine age.  Both samplers will perform or simulate 
all of these activities.  Measurement of tree diameter will be performed by passing a measuring 
tape around the tree at a height of about 1 meter.  Measurement of tree height (typically done 
using a clinometer to measure the angle from a reference point to the top of the tree) will be 
simulated by walking to a reference point about 10-15 meters from the tree, and looking up to 
observe the top of the tree (actual measurement of the angle with a clinometers is not required).  
Collection of a core using an increment borer is described in SOP Tree-Libby-OU3 (see 
Attachment B).  This scenario will be performed by both samplers for a period of 30 minutes.  
After 30 minutes, the ABS activity is ended, and both individuals shall turn off their air sampling 
pumps and cap their sampling cassettes.   
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Script 3d.  Cutting a Fireline by Hand 
 
Cutting a fireline by hand consists of establishing a fuel break 18 inches wide by removing as 
much combustible material as possible.  This task requires initial removal of trees and brush 
using a chainsaw.  Then a Pulaski tool or other similar device is used to scrape away all 
combustible material down to mineral soil to establish a line about approximately 18 inches 
wide.  During an initial attack of a forest fire, these activities are typically done by a crew of 4-6 
fire fighters.  For the ABS scenario, 2 samplers will participate.  This activity will be performed 
for a period of 30 minutes.  The 2 samplers will work approximately 10 feet apart.  After 15 
minutes, the relative positions of the 2 samplers will be reversed.  After 30 minutes, the ABS 
activity is ended, and both samplers shall turn off their air sampling pumps and cap their 
sampling cassettes. 
 
Script 3e.  Cutting a Fireline with Heavy Equipment 
 
Cutting a fireline with heavy equipment involves using a dozer or tractor plow to remove 
vegetation and all combustible material down to mineral soil within a line as wide as the dozer or 
tractor blade.  This activity is typically done by a crew consisting of one dozer boss and a crew 
of several fire fighters.  For the ABS scenario, 2 samplers will participate.   One sampler will act 
as the dozer boss and will operate the dozer or tractor plow to cut the fireline.  The other sampler 
will perform activities to simulate a firefighter.  The second sampler shall be no closer than 100 
feet from the heavy equipment and will pick up and discard excavated combustible material from 
inside the fireline to outside the fireline.  This activity will be performed for a period of 30 
minutes.  After 30 minutes, both samplers shall turn off their air sampling pumps and cap their 
sampling cassettes.  The dozer/tractor plow operator will then pull back the excavated lines to 
clean up the area. 
 
SCRIPT 4:  EXPOSURE OF GROUND-BASED FIREFIGHTERS TO SMOKE 
 
U.S. Forest Service workers who fight fires on the ground within the OU3 study area may be 
exposed to LA in air released by burning of contaminated duff and trees.  This “smoke” exposure 
pathway will be evaluated after the results from Scripts 3d and 3e are available and have been 
evaluated. 
 
The objective of this activity is to measure LA levels in smoke released from high-intensity fires 
in order to characterize exposures associated with initial attack fire fighting activities.  This will 
be achieved by burning two large slash piles that presently exist in OU3 on W. R Grace-owned 
property, and during the burning, collecting air samples near the fire and in the predominantly 
downwind direction.  All such simulated wildfire burns in OU3 will be performed in accord with 
all requirements and recommendations of the U.S. Forest Service for conducting controlled 
burns.  It’s expected that each burn will take no more than 2 hours for ignition and collection of 
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air samples.  After the required air samples have been collected, based on the judgment of the 
field sampling crew, each fire will either be extinguished or allowed to burn out if that is 
determined to be the safest option.  The slash piles will then be monitored as necessary to ensure 
that re-ignition does not occur. 
 
On the day(s) selected for the burns, one slash pile will be burned in the morning and, if it can be 
done safely, the second fire will be burned in the afternoon to capture varying meteorological 
conditions.   If the second slash pile can’t be performed on the same day due to safety concerns, 
it will be performed during the afternoon of the following day.     
 
In order to minimize the additive smoke impacts from the first slash pile burn on the second 
slash pile burn, the slash pile located in the downwind direction will be ignited and monitored 
first.   
 
Script 4a.  Personal ABS Samples 
 
Two samplers will wear personal air monitors during each simulated wildfire.  One pump will be 
worn by each sampler.  Target flow rate for the pump is 4 liters per minute (LPM).  The pumps 
will not be activated until the fire is generating significant levels of smoke.  When smoke 
generation is significant, the pumps will be activated and each individual wearing a monitor will 
move about the area of the controlled burn, including time in the cross-wind and down-wind 
directions.  The primary purpose is to capture exposures related to smoke release rather than soil 
or duff disturbance and to characterize exposures representative of initial attack fire fighting 
activities.  After 30 minutes, both samplers shall turn off their air sampling pump and remove 
and cap their sampling cassette.  Immediately thereafter, both samplers shall connect a new 
cassette to the pump, and collect a second 30-minute sample, as above.  If conditions allow, a 
third 30-minute sample will be collected following the second round.  
 
Samplers will also wear thermometers to monitor temperatures during the sample collection 
events.  Samplers will move no closer to the fire than the distance where the temperature is at or 
below 120o F.      
 
Script 4b.  Stationary Monitors 
 
A number of stationary monitors will also be used to collect air samples during and after the burn 
events.  These stationary monitors will be mounted on a tripod, rebar or other device to collect 
samples at a height of approximately 5 feet from the ground. 
 
Perimeter Monitors 
 
Four stationary monitors will be installed around the perimeter of each simulated wildfire.  These 
will be positioned approximately 90° apart, with one station being located in the predominant 



 

 A-7 

downwind direction at the time the fire is initiated.  Each perimeter monitor should be 
sufficiently distant from the fire that the temperature is at or below 120o F.   
The perimeter monitors will be activated when the fire is generating significant levels of smoke.  
Once the pumps are activated, each sample will be collected for a period of 30 minutes.  The 
target flow rate for the pump is 4 LPM.  After 30 minutes, the stationary pumps will be turned 
off and the sampling cassettes capped. 
 
Downwind Monitors 
 
In addition to the four perimeter monitors, two additional monitors will be placed in the general 
down-wind direction from the fire.  The distance from the fire will be determined by the field 
crews, based on observations of the smoke.  To the extent possible, the monitors will be 
positioned to capture smoke coming to the ground.  For each downwind monitor, the field crew 
will record the distance from the slash pile.  These monitors will be operated at a flow rate of 4 
L/min, and the sampling period will be 30 minutes.  
 
Fixed-Base Monitors 
 
During the time that the fire is burning, each of the three fixed-base contingency monitors 
described in Attachment D (See Section 4.1 of Attachment D) will also be activated.  Samples 
shall be collected in accordance with the requirements described in Attachment D except that the 
target pump rates will be 5 +/- 0.5 LPM and the samples will be collected for a period of 
approximately 10 hours.        
 
Post-Fire Monitoring 
 
Following the fire, stationary air samples will be collected at locations near the fire for 2 
additional days to determine if fibers remain in the air or are dispersed by the wind, or if 
continuing releases are occurring.  Four stationary monitors will be installed around the 
perimeter of the area encompassing the 2 slash piles.  These monitors will be positioned 
approximately 90° apart, with one station being located in the predominant downwind direction. 
On each day, two samples will be collected from each of the four perimeter monitors and from 
each of two downwind monitors.  The locations of the two downwind monitors may be adjusted 
as needed, based on field observations of smoke emanation from the smoldering slash pile, or if 
there is no smoke, based on access to suitable monitoring areas.  The downwind monitors should 
be placed at distances approximately 1/8 mile and ¼ mile from the area of the slash piles. 
Sample flow rates for all post-fire stationary air monitors will be approximately 4/L min, and 
sampling time will be approximately 1 hour.  One sample set shall be collected during the 
morning (e.g., at approximately 10:00 AM) and the second set shall be collected during the 
afternoon (e.g., approximately 3:00 PM). 
 
SCRIPT 5:  EXPOSURE OF PILOTS TO SMOKE 
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Currently, within the Fire Suppression Restricted Zone (FSRZ) of the OU3 study area , U.S. 
Forest Service personnel fight forest fires by air, either in fixed wing aircraft or in helicopters 
that are used to drop water or fire retardant on burning areas.   These individuals may be exposed 
to LA that has been released into the air by the fire. 
 
In order to characterize the exposure of aircraft pilots during fire suppression flights, a stationary 
sampling pump will be installed in the cockpit of one or more aircraft deployed for fighting fires 
within the OU3 study area.  The air sampling cassette will be positioned to sample cockpit air, 
but will be located in a position that does not interfere with the pilot’s vision or ability to operate 
the aircraft. 
 
Script 5a.  Responding to Simulated Wildfires in OU3 
On the day(s) when simulated wildfires are performed in OU3 (see Script 4), one aircraft shall 
fly over the simulated wildfire area after the smoke plume is well established, simulating a flight 
path that would be used to attack the fire.  The pilot shall make at least 3 passes over the fire. 
Two such simulated aerial attacks shall be performed per simulated wildfire, resulting in 2 filters 
per wildfire (four total).  
 
For each simulated attack, the air sampling pump will be turned on when the pilot is preparing 
for takeoff, and will be turned off when the pilot returns to base after completing at least 3 passes 
over the fire. For each sample collected, the time of the flight (from takeoff to landing) will be 
recorded, along with information on the location of the fire and the type of aircraft.  Target flow 
rate for the pump is 4 LPM.   
 
Script 5b.  Responding to Authentic Wildfires in OU3 
When an aerial response to an authentic wildfire in the exclusion zone of OU3 is called for, the 
USFS will notify Remedium.  If the fire is generating significant smoke, Remedium will 
immediately send a person to the airfield to perform all necessary activities associated with 
calibrating and activating the pump and collecting the samples (as described above).  It is 
understood that, in some cases, the pilot may be required to begin flights before this can be 
achieved.  In this event, the pump will be activated during the first available time when the 
aircraft returns to base between trips to the fire. 
 
SCRIPT 6:  EXPOSURE OF AREA RESIDENTS TO SMOKE FROM FOREST FIRES 
 
EPA (2009b) previously established a plan for collecting stationary air samples at three 
monitoring locations to evaluate exposures of residents in Libby in the event of a significant 
forest fire in the Fire Suppression Restricted Zone of OU3.  This original “contingency air 
monitoring plan” has been revised to incorporate the addition of one mobile air monitoring 
station that will be placed in a downwind location from any authentic wildfire that generates 
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significant smoke in OU3.  This revised “contingency air monitoring plan” is provided as 
Attachment D to this SAP. 
  
In brief, when notified by the USFS of a fire in the exclusion zone of OU3 that is large enough to 
generate significant smoke, a designated point of contact who is a contractor to Remedium will 
activate stationary air sampling pumps previously deployed at three locations: 
 

• CDM office building in Libby 
• USFS Ranger station along Highway 37 
• McGillivray Campground on the west shore of Lake Koocanusa. 

 
Unless smoke levels are so high as to cause filter overloading, sampling duration for these 
samples will be 24 hours, changing to new filters every 24 hours until the fire is extinguished. 
 
In addition to these three stationary monitors at fixed locations, a fourth monitoring station 
capable of collecting two independent samples (field duplicates) will be established in an 
accessible area downwind of the fire.  The monitors will be transported to the collection site by 
truck.  The sampling location and distance from the fire will depend on the conditions of the fire.  
Although details may vary, it is envisioned that the two monitors will be placed on a tripod in the 
back of the truck, which will be driven to the nearest accessible area that is being impacted by 
smoke from the fire.  Once at the sampling location, the pumps shall be calibrated and the pumps 
turned on.  The target flow rate for these samplers will be 4-6 LPM.  Unless safety concerns 
dictate otherwise, this sampler shall be collected for duration of about 30 minutes.  During 
sample collection, the coordinates of the monitor will be recorded.  This information will be used 
later, in combination with data on the fire location, to establish the distance and direction of the 
monitor relative to the fire.  The wind direction and speed at the sampling location should also be 
monitored. 
 
NOTE:  In all cases, it is critical that this sampling effort be performed in a way that does 
not endanger that health or safety of the sampling personnel.  If conditions are considered 
to be potentially unsafe, the sampler should evacuate the area immediately. 





















FSDS Rev0       Page ____ of ____ 

For Data Entry Completion (Provide Initials) Completed by: QC by: 

LIBBY OU3 FIELD SAMPLE DATA SHEET (FSDS) 
SMOKE MONITORING STATIONARY AIR MONITOR    

Station ID:  Field Logbook No:      Page No:   

Station Comments:  

GPS Coordinate System: UTM Zone 11 North, NAD83 datum, meters

X coord:   Y coord:   Elevation:  m

Data Item  Cassette 1  Cassette 2 Cassette 3 Cassette 4 

Index ID [affix label here] [affix label here] [affix label here] [affix label here] 

Field QC Type  

(circle one) 
FS-(field sample)      FB-(field blank) FS-(field sample)      FB-(field blank) FS-(field sample)      FB-(field blank) FS-(field sample)      FB-(field blank) 

Pump ID Number 

Flow Meter ID Number 

Start Date (mm/dd/yy)

Start Time (hh:mm)

Start Flow (L/min) 

Stop Date (mm/dd/yy)

Stop Time (hh:mm)

Stop Flow (L/min) 

Pump fault? (circle one)             Yes                    No            Yes                    No            Yes                    No            Yes                    No 

Sample Air Volume (L)     

Field Comments 

Cassette Lot Number: 

_______________           
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